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PREFACE 


M y main object in wilting this book has been to meet a 
longfelt demand by univeisitics chemical enginceis, 
technicians, industrialists and businessmen loi a cleai, 
concise, yet compieheiisivc suivey of Indian mdiistues m 
geneial and Chemical industiics in paiticulai, giving adequate 
and authoiitative up-to-date statistics 

An attempt has been made to desciibe in detail, the 
scope toi the expansion ot chemical industiics and lor the 
indigenous Hianulacture of chcinieals, which aic, at present 
being imported from abioad I have laid special (inphasis 
^n the economic aspect, as expansion oi the e’licmic.il industry 
IS, ultimately, related to the expulsion of all othci iiidustnes 

Details are given of the imports and exports, as also of 
production hgures of a laigc nurabei ol mmcial and agii- 
cultuial pioducts, heavy and fine chemicals anel loi most 
of the mdustiies existing in India The ellects oi the 
partition of the country on 15th August, lOt-T, have been 
analysed and illustrated with i elevant hgures showing 
industrial and economic le-allocation Ihercaftei 

I tiust that Industiiahsts students and ccononiists in 
India, anxious to extend their interest in Indian uidustiies, 
paj^ticularly the chemical side of it, will hnd this book quite 
useiul, inasmuch as it piovides a detailed pictui e, not only 
of the piesent state of Indian industries, but also of then 
futuie prospects m lelation to availability of raw materials 
and othei resources ot the countiy 


Isi Novembet, 1^49 


\ K jyiADAN 
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The Memory oj My Deal Father 
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CHAPTER I 


INTRODUCTION 

T he mam object of this publication is to thiow light on 
some of the industnal developments in the chemical 
held in India, during the last ten years Special lefeience 
has been made to the country’s lesouices m respect of her 
mineral, and agricultuial wealth, including availability ol 
power, fuel and eneigy Truthfully speaking, this is a 
shabby approach to jot down some of the facts in a biief 
manner It A^ill have to be admitted that for a vast country 
like India, with her unhmited material resources including 
Manpower, this book has not many details 

Much IS spoken about India and hei civilisation in the 
past but the pages of history have failed to give the correct 
position about India in the pnmitive ages and before The 
leferences about the period 5000 b c are, no doubt, available 
and some facts are nai rated from the books of Bamayana 
and Mahatiharaiha but all such achievements appear to be 
bmued 

India had a name among first rate nations of the world 
in the past The art and civilisation of those days is 
exhibited fiomthe archseological excavations fiom the vaiious 
histoiical towns and such findings clearly speak of advance- 
ment in scientific work made by the Indians 

The standard of Indian alchemy was well recognised by 
other countiies of the world and it is, howevei, established 
that the knowledge of chemistiy and chemical processes was 
fully understood by the Indian alchemists The use of 
herbs and roots for curing diseases was alieady known with 
correct significance Most of the products are today termed 
as biological preparations like drugs, serums, syrups and 
tinctures, etc and aie obtained from the botanical and other 
natural sources 

The ancient aichaeological eScavations speak of the 
standard of industrial advancement made by the people at 
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that time The metal castings, and huge metallic pilLiis show 
th.it the science o? metallmgy was well known to Die jKople 
in the past and they had fan idea about the non and steel 
indiistiy and other impoitant a]lo>s Some of the piinntne 
samples and specimens of olden ages show the liiicst noik- 
maiiship ol the type of writings and idol engnmngs on some 
ot the stupas, pillais, etc Such specimens ol iron .and steel 
and other alloys have been lound to be lust-proot and lesistaiil 
to atmosphciic coirosion, having veiy high compiession and 
tensile strength which is, sometimes, much moic than the 
most modern high quality stiuetural pillars manutactiired by 
modern methods The ait ot pottery making, spinning, and 
weaving cotton and woollen fabrics were known The use 
ot wines and beers and othei piocesses of fermentation were 
also in the knowledge 

The extinction of bright histoiical cuihsation was due 
to certain destructive events and happenings duimg the 
dark period Most of the facts from history are missing 
and it is but to be admitted that oui history is incomplete 
It needs sufficient efforts to mvestigate and do leseaich work 
to trace facts about Indian culture 

Apart from the fact that the geographical position of 
India, with its origmally combined dominions like Buima, 
Ceylon and Pakistan, India’s boundary line was believed to 
be lemarkably giand India of today which has been 
-under foreign domination for a considerable period is much 
different from the original country 

The industrial developments in India, as we call them, 
have really matured m the Twentieth Century whereas othei 
nations of the world had been directing their attention 
towards the industiial and scientific aspects for the last 200 
years The introduction of modern means of communications 
and transport and developments m the' electrification and 
irrigation projects have been encouraged by the English who 
happened to rule India for nearly more than 150 years The 
textile and sugar industries were started just after the World 
War I but, prioi to that, all the requirements of the country 
were obtained from abroad. 
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It has, lately, been icahsed that India has vast resoiuces 
of law materials, both mineral and agifcultural Most oi 
these law maLciials had been expoited in laige quantity 
and, in letuin, finished goods weic biought hack The 
political movements m the countiv had sufficiently awakened 
the people oi India and had made them const ous ot the 
motive of foieign rulers The mdustiial supicmacy of the 
foieign nations was also leahsed only dm mg war days 

Strictly speakmg, the inteimediate peiiod duimg the 
two ivoild wars, was a peiiod of agitation foi Indians to 
secure freedom fiom the foreign rule and the Woild War II 
accelerated the achievements It goes without saying that 
these wars have been leally the chemical warfares and the 
advancement in chemical field has been maivtllous m all 
tfie countries The Atomic Bomb, being the latest and dead- 
liest weapon, so far produced, has further altered the standard 
of wars and warfare materials The advancement iowaids 
political freedom has been fiuctified and it is on the 15th 
August, 1947, that tw'o Dominions known as Pakistan and 
Indian Union came into existence as a lesult of relaxation 
of the British mle in India 

The Dominion of India comprises the proxinces of 
East Punjab, United Provinces, Bihar, West Bengal, Central 
Provinces, Bombay, Madias, Assam and Oiissa, and Chief 
Commissioners’ provinces like Delhi, Ajmer Merwara, Cooig, 
and the Andaman Islands and moie than 500 States 
incliMing Hyderabad winch have acceded to the Indian 
Union, and as a result of leorgaiusation of States Unions, 
several new provincial territories are created, i e , Rajasthan, 
Saurashtra, Madhya Bharat, Vindhya Pradesh, Himachal 
Pradesh, etc 

The Pakistan Dominion, however, comprises the 
provinces of Sind, 'North-Western Frontier Province, West 
Punjab, East Bengal including district of Sylhet of Assam, 
and Baluchistan Some of the important States which 
acceded to Pakistan are Bahawa^pur, Khaapur, Kalat, 
Chitral, Dir and Swat 
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The GoveinmciiL ot India is toda\ in the hands of 
peoples’ lepiescntatives and the destiny of India s political, 
economic and industiial existence lests with them It has 
been fully realised that maximum ellorts have to be made to 
step up industrial pioduction, thereby avoiding the economic 
crisis The country has been m crisis and still the ciitical 
hours are hanging on We have to fight staivation and 
economic depiession which our countrymen are facing The 
present difficulties of food shortage must be overcome and 
we must lebuild oui economic structure 

The establishment of Scientific and Industrial Research 
Board during the wai has really been a re^iarkable step 
which was taken by the Government of India m the year 
1940 Besides the research and industrial developments, jit 
has also served the purpose of promoting industrial and 
technical knowledge in the country 

The scope of this book is more or less limited It 
briefly illustrates the various minerals available in the country 
stating their industrial uses Rough estimates of cost and 
production figures of mmerals aie given, indicating the utility 
of these products in India and then scope for export The 
agricultural products, * e , food gram cereals and industrial 
crops like cotton, jute, sugar-cane, tea, tobacco, coffee and 
oil seeds, are mentioned with reference to the shortage of 
foodgrains in the past period The aspects of fuel, power 
and energy have also been dealt with In the case of 
heavy chemicals, statistics of the local production' and 
domestic consumption are given and are supplemented by 
annual import figures of such products The manufacturing 
processes have also been touched, indicating the scope 
of utilisation of by-pioducts Further chapters deal with 
the subject ol certain chemicals for the particular industries 
like that of electroplating chemicals, photographic chemicals, 
fine chemicals, solvents, coal tar distillation products, dye- 
stuffs, mordant and textile auxiliaries and explosive chemicals 
A list of chemicals used4n the vaiious industries, like textiles,' 
sugar, glass, match, ceramics, cements, potteriesi plastic, 
soap, paper, metallurgy, rubber, leather tanning, " toilet 
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and cosmetics, wiitmg and pimting inks, disinfectants and 
insecticides and biciveiics and distilleiie'*, etc, are given in 
the appendix 

In the end, lefeienceshave been made about the materials 
of consti notion and the laboin welfaie in the chemicals 
industries Statistics ol imports, expoits and production 
of vaiious chemicals and chemical products aie also given in 
the appendix 



CHAPTER H 


GENERAL INDUSTRIAL SURVEY 

A CRITICAL leview of India’s present mdustiial position 
indicates some doubtful and unbalanced state ol aflaus 
The expanded and newly staited industiies wcie the outcome 
of war, partly to meet the wai requirements and partly, due 
to the shoitage caused by dwindled impoits A Luge numbei 
of companies weic floated with limited liabilities and piivate 
enterpnses also came mto existence 

None so fai disagrees that India has hei laige agricultuial 
and mineial resources m addition to manpower The 
population of India is growing lapidly and foi want of 
forward policy to develop hei resouices, the countiy is 
placed m imminent peril Both agriculture and manu- 
facturing industries are necessary for the welfaie of the 
country but they should be proportionate and balanced in a 
manner which may really be beneficial 

Post-War reconstruction committees have been 
appointed by the Government of India which are working 
enthusiastically Their mam function has been to look foi the 
possibihties of keeping the expanded and newly started 
mdustnes in existence and save them from facing luination 
and, thereby, save the country from the ill-effects of the 
post-war depression There had been a good many tell- 
tales, about the stabilisation of the existence ol manufacturing 
units duiing the future penod A large number of mushroom 
hke concerns came into existence with temporary money- 
makmg plans, but some of them have already met their end 
with the improved conditions of imports and cut-throat 
competitions 

The question anses about the mdustiial potentialities of 
the country Piesently, the nidustry in India is in 
such a disorganised state of mdividuahty that it is difficult 
to speak of the potentiahties of the country The first 
and the foremost task of the planners is to develop- the 
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vaiious lesources ol the countiy by giving due impoitance 
to both mineial as well as agricultural pioducts India is 
sufficiently rich in these pioducts and one can claim to plan 
soundly the post-war India mto an Industrial India There 
IS no dcaith of minerals in India and tbeie is ample scope for 
developing vaiious industries fioin them Most of the 
lesomces of States have still lemained unexplored In fact, 
there is need of a team of geologists to expose the hidden 
tieasures of the earth toi the mdustiial puiposes 

The various mdustiies that can be developed in the 
countiy aie, foi example, the manufactuic of mineial acids , 
fertihseis, heavy chemicals, B P and fine chemicals, drugs, 
paints and varnishes, electroplating chemicals, photogiaphic 
chemicals , dyes and colours , synthetic resins , oils, fats and 
w’ax , various qualities of cement , etc The success of the 
above industries can only depend upon sound planning 
The present day industries of automobiles, aeronautics, 
ship-building, heavy machmeiy and engineeimg need not 
be Ignored when sound planning is m view 

India had no chemical mdustiy m the pie-wai days 
The shortage of chemicals on account of reduced imports 
w'as being felt m the early years of the war At the top of 
it, the demand foi chemicals for defence puiposes was very 
heavy The existing manufacturers of chemicals, subse- 
quently, extended their field m expanding then lines and 
started new projects There weie a feiv plants for the 
manufacture of acids The manufacture of othei chemicals 
and fertilisers was also being cained out on a veiy small 
scale before the war The production of explosives has 
been one of the biggest war requuements The pioduction 
of chemicals needed for the manufacture of explosives was, 
however, taken up on a laige scale, i e , nitric acid, toluene, 
glycerine, saltpetre and other chenucals The manufacture 
of dichromates of sodium and potassium was also taken up 
as a result of demand for their use in textile industiy and in 
chiome tanning processes Scope for the manufacture of 
fertilisers has all along been considered to increase the 
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a^iirultiiuil outpvil The campaign foi GROW MORE 
FOOD” has also been vigoioiisly Jollovicd 

Many small scale piocluceis came into field in oidci to 
supplemeiiL the existing jrtoduetion foi the execution ol 
Government oideis and to meet othei demands The piu- 
duction of analytical leagenLs and B P chemicals had also 
been taken up by vaiious concerns to satisly the demand 
caused by dwindled impoits The manulactuie ol phai- 
maceutical chemicals was also staited with a keen inteiest 
The various technical aspects as to the capability on the 
part of the inaiiufactuieis to pioduce the goods of necessary 
specifications are quite impoitant Some ol the pioducts of 
a few manufacturing concerns, aheady existing m the 
country, have sufficiently been patronised and there is still 
ample scope foi the expansion of this mdustiy 

The manufacture of certain basic chemicals was lapidly 
taken up by a few producers immediately after the war had 
started The coal tar distillation was also encouiaged by 
the Government at centres like Calcutta m the absence of 
imported stocks of such products A bright future could 
be anticipated in these Imes The vegetable ghee industry 
also developed a good deal during war Industries like soaps, 
paper, silk and art silk fabric manufacture brought a 
prospective turnover The producers of non-feirous metals 
had a boom peiiod Othex small scale and cottage industries 
developed with a doubtful future The manufactuie ol 
other special compositions hke waterproofing cements, ?ust 
preventive compositions, soft soaps, bionzmg compositions, 
anti-gas creams, anti-gas varnishes, anti-gas fabrics were 
taken up entirely for defence purposes 

Vanous industries hke sugai, cement and textile weie 
the outcome of the last great war and these industries weie 
estabhshed in India in such a fashion* that no post-war 
period could bring them down either by a way of production 
or through competition Their stage of production at one 
time had touched the lijvel of satuiation which made the 
manufacturers to think of export facilities. The cement 
industry, however, got a big advancement m the year “1988 
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when about hall: a dozen new plants weie set up by an 
industrialist at vaiious centies in IndiEf Just before the 
wai, the sugdi industry was not working with fair results 
on account ot ovei -production, but now the conditions in 
the industiy arc veiy much diHerent The leathei industry 
had also expanded dunng war period but there had been 
shortage of goods foi the gcneial civil lequnemeiits on 
account ot commitments foi wax supplies The trend of 
maiket prices was upwaid and had, thereby, given impetus 
to the development of indigenous production The produc- 
tion of non-ferrous metals, high grade steel, and surgical 
appliances was also taken up vigorously during that penod 
The paper industry was m its stage of infancy, ]ust after 
the last war During the mteimittent penod of peace between 
the two wars, a few paper manufacturing plants were started 
in India The production of various qualities of writing and 
printing paper was taken up by them, but the newspiint 
manufacture has all along been considered to be a big problem 
Some experiments have been tried at the Dehra Dun Forest 
Research Institute foi producing a good composition ol 
newsprint and they have been fairly successful at certain 
stages The special quality of wood needed tor the production 
of wood-pulp IS, howevei, not available in appreciable 
quantities which can encourage the production of news- 
prints in India The production of several qualities of paper 
board, including duplex and triplex, has also been attempted 
at Certain centres It may take considerable time to fully 
develop these hnes 

It IS believed that the production capacity of a parti- 
culai unit is one of the major factors which determine the 
cost of production of a particular article , the bigger the 
pioduction unit, the lower the cost of production There is 
no doubt that th« introduction of machines has been very 
helpful in mass production of certain articles and hand 
a hour in most of the mdustnes has proved to be very 
uneconomic This rapid replacement of hand labour 
by machines has sufficiently cut down the cost of 
production 
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The'^mis&ion oi tempoinuh making money has so lai 
been the chiei aim oi ccitam manuiactureis Those who 
weic successful in getting themselves established dm mg wai 
period had haidly tried to think of means ol cutting down 
then cost of production Theie is no doubt that the cost oi 
raAv materials has paiticulaily gone veiy high and the labour 
uhaiges have also been mcicased due to high cost of living 
while certain other factois are equally dominating the pio- 
ductiou economy of the article Seveial industries aie 
dependent on each other m one way or the othei, as the 
control over the pioduction of one is bound to atlect the 
other dependent industry There can be fan chances of 
stabilisation if the industries create then own subsidiary 
units In the case of sugar industry, it may be desirable on 
the part of the manufaetureis to develop their own sugar-canS 
farms which would yield superior qualities of cane, with high 
percentage of sucrose and ultimately offering a better yield 
of sugar The textile mdustry would prefer to have high 
grade cotton for the production of good qualities of yarn 
and fabrics The developments of cotton fields should be 
the responsibihty of textile millowners It is absolutely 
essential to have better resources of raw materials for the 
economic production of finished articles, but the economy of 
production is piimanly based on the integration and economy 
of subsidiary processes 

The fertility of Indian soil is an unquestioned element 
and it offeis fine chances foi developing suitable agricultural 
production centres Scientific production can offer scope 
for more efficient and healthy results The mdustnal and 
commercial future of the country depends upon its resources. 
It IS widely known that India is sufficiently rich m agricultural 
and mineral wealth There should be a thorough plannmg to 
utilise these resources properly and chances»should be created 
for the non-stop supply of raw materials The control of 
industry may be handled efficiently by dividing the country 
mto various industrial zones Strictly speaking, these zones 
may not be watei -tight compartments but they may ofter 
suitable facilities either for production or for marketing or 
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lor both These ^ones should be compaiable to the -vaiious 
ccnties as textile industiy m Bombay rPresidency, sugar 
mdustiy in United Pro^ances and Bihar and the ]ute industry 
in Bengal 

A technical mission from the United Kingdom suiveyed 
the counti y , during the year 1944, to determine the possibilities 
of feitiliser industry in India and foi locating suitable manu- 
facturing centres The latest concuiied plans foi the 
manufacture of synthetic ammonia and, subsequently, 
ammonium sulphate will bung forth a prosperous futuie for 
India, if they aie successfully put into practice 

The extensive and growing mineral industry m India is 
responsible for providing basic law materials for good many 
industries and, thereby, form their foundations Develop- 
irfents in the process of mming have rather been slow, so far 
A large number of minerals rangmg from precious varieties 
to the mineral of cheap siheeous nature are found The 
minerals of Indian origin like mica, ilmemte, monazite and 
manganese ore have pioved beneficial to vaiious mdustiies 
of international importance Exports of these minerals are 
being made on a very laige scale Thoria and ceiia aie 
extracted from Indian monazite by the foieigii manufactuieis 
whereas the same task ol extraction could be carried out in 
India and the refined chemicals could be exported latei 
Mica possesses high insulating properties and its importance 
is veiy much recognised in the electrical industiy which is 
greatly expanding With fuither developments in the 
science of electronics, the utility ol mica would increase 
Manganese oie is finding use in the steel industry foi the 
production of feriomanganese alloys and other manganese 
steels Manganese is also used m batteries and electro- 
plating jobs Thousands of tons of these minerals are 
annually exported ®ut of India 

Vast resources of iron ore are increasingly consumed by 
the local iron and steel mdustry Iron ore is found plentiful 
m India and, if required, it can also find export market 
India may one day lead other countries m the production of 
aluminium metal, as bauxite, the aluminium oie, is found in 
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laige qiiaiiLitics Its by-pioducts liki titamum oxide and 
vanadium oxide fcau .ilso be extiacled in considciahlc 
qudiititKs The vast deposits ol gypsum of West Piiipab 
(Pakistan) could act as the most impoitaiit souice loi sulphm 
and sulphune acid, but the area is excluded liom Indian 
teriitoiy by the paitition ol the eountiy (Ivi)sum is usctl in 
the* raanufactuie of cement and pkistei of pans and is also 
used as flllei 

The cement industry made maiked piogiess lust beloie 
the Woild War II as the pioductioii was enhanced with the 
start ol moie lactones, ultimately, lesulting m the lall in 
puces Little achievements have so lai been made in the 
production ol colouied and white cements 'The plentitul 
supplies of limestone also offei extensive chances for the 
production ol lime The use of lime can be encouraged f&r 
chemical purposes lor the production ol bleaching powder, 
calcium carbide and cyanamide The resources for the pro< 
duction of indigenous talc are seriously being developed on 
account of its demand as refractory materials and for the 
building of acid lesistmg tanks The finely pulverised 
talc powder is finding an important use m the cosmetic 
industry Talc powdeis are also finding good use as fillers 
and as polishing agents and are being exported m thousands 
of tons eveiy year Excellent qualities of South Indian 
magnesite can, however, offei suitable source for the pro- 
duction of metal magnesium High class refractories are 
produced out of magnesite It can also be used as auflux 
in the metallurgical operations The expansion in the paint 
industry has definitely given an impetus to the development 
of mineral pigments The improvement in the quality of 
these pigments would make the paint industry an asset for 
the country The coal industry has not received proper 
attention so far There is a great scope for the better 
utilisation of coal and mnumeiable products, vital to the 
developments of other industries, can be produced from this. 
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RESOURCES OF INDIA 

I NDIA is> sufficiently rich m minerals and ores A large 
variety of mineials is found from vaiious mine centres 
spread all ovei India Innumerable agricultural pioducts 
aie obtained fiom difteient parts of the country and such 
agiicultural pioducts mainly depend on the vaiiations in 
the climatic conditions of different geogiaphical and physical 
zones and regions, created by the natural boundaries 

Details of vaiious products are given in sub-sections of 
tins chaptei, x e (a) minerals and ores, (b) agiicultural pio- 
5ucts, (c) fuel, power and energy 

A MINERALS AND ORES 

There is a wide scope foi exploimg the mineial resources 
of the country, as much of the useful information is avail- 
able from the geological reports issued by the Government 
of India Matters have been keenly pursued and vigorously 
investigated, with a view to promote and materialise natural 
assets 

It IS observed that unlimited vast mmeial deposits of 
all types are located at diffeient centres, and it is further 
anticipated, that there are ample chances of finding lot of 
latent mineral wealth 

Minerals can be giouped under the following major 
heads and are classified according to their availability, 
firstly, minerals which are plentifully available and can 
find expoit market, x e , iron ore, mica, maganese ore, bauxite, 
etc , secondly, minerals which may be just sufficient for the 
requirements of the country, % e , limestone, marble, slate, 
sodium salts, aluminium ore, felspar, baiytes, etc , thirdly, 
mineral products which are scarce and are imported, % e , 
petroleum, sulphur, lead, zinc, tin, molybdenum, platinum, 
nickel, mercury, silver, etc A brief survey of some of the 
important minerals and ores is given below 
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A^llASllES AbiasiAcs aic \eiy impojlaiit gioup of 
jodushial pioclucK^s -vvliKh have their itiinei.il origin in 
natuial loim and ai e .dso maindactin ed ai tificiallj Abr tsives 
sci\e a wide langc ol industiie'. and me mainly agents toi 
the pm pose ol cutting, dulling and polishing external siiilaecs 
ol matciials made ol met.il, tvood, kaihei and othei mis- 
cellaneous sui faces like that ol lubbci and plastics 

Abiasives play an impoitant lole in vaiious industiies 
Some of these aic metalwaie and elect i opiating indnstiies 
which include automobile iiulustiy, smgical instiumcnt',, 
hospital equipments, picsentation ai tides and nm cities, 
where surfaces are polished with the help ol specially 
prepaied polishing compositions Building stone and tiles 
pioduction involves the use of abrasives loi piepaiin^ 
suitable smooth surfaces Diamond dulls which are 
essentially high class abiasives are very useful foi the 
petroleum industry In glass industry, the ]ob of cutting, 
gnnding, polishing is done with the help of abrasives 
A large number of commercial polishing and grinding agents 
hke grinding wheels, mops, polishing compositions, polishing 
soap, polishing liquids, polishing powders and sand-papeis 
and sand cloth, emery-paper and emery doth, basically 
function on the pimciple of abrasive action Abrasives can 
be classified under different categories The valuable natmal 
high grade varieties are diamond, coiundum (including emery 
and impure corundum) and garnet Other grades of siliceous 
abrasives are grinding stone, mill-stone, grinding pebbles, 
silica and rubbing and pohshing powders These also include 
a wide variety of rocks and minerals 

Diamonds arc the hardest variety of abrasives Apait 
from their use for the production of diamond drills which find 
important apphcation m the petroleum industry, cutting tools 
and wire drawing dies are also produced from diamonds 
Diamond dust is used for pohshing and grinding work 
Corundum powder is used in loose form and is also bonded 
into grinding wheels Emery and garnet powders are also 
made into coated paper and doth, for lubbing metal, leather 
and hardwood surfaces 
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Ahasivcs 

1 Diamonds 

2 Coiundum 


3 Garnet 


4 Emery 


Natubad High Grade 
Occunencef 

Kiunool distiict m South India 
Vindhyan lOfks ol Ccntial Tiidu 

Assam Kliasi and Jainti Hills 
Biliai Ha^aiibagh, Singhbhum and 
Manbhum distiicts 

Madras Sittanipundi m Salem district 
C P Pohia and Bhandaia distiict 
Scveial places in Oiissa, Mysoie Stale and 
Rewah States 

Bihar Hazaribagh district, Smghbhum 
distiict 

Onssa Mahanadi river at Cuttack 
Madras Nellore, Kistna and Bezwada 
Several places in Hyderabad State, Mysore 
State and Rajputana 

No definite deposits Ciude corundum is 
pieferably classified as emery 


Natural Siliceous Abrasives 


Abrasives 

1 Flint 

2 ^Quartz 


3 Sandstones 


4. Talc 


Occwievces 

Several places in Bihai, Onssa, C P 
Bombay, Madras and U P 

Bihar Smghbhum and Hazaribagh 
Madras Nellore 

Ajmei-Merwara, Kishengaih in Rajputana 
Bihar Patarghatta, Bhagalpur district 
Rajputana Jaipur and Sawai Madhopui 
East Punjab Jaijon, Hoshiaipur district 
y P Dehra Dun distnct, Loghra and 
Boigarh neai Nairn, Allahabad, and in 
certain places in Kashmir and Baroda 
States 

Rajputana Jaipifi-, Jodhpur 
C P Jubbulpore 
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Tht? othei cheap and common vancties of nbiasivcs like 
felspai, iimestonei puimci, pebbles lupoli, lottcnsl-oiie 
granite are obtainable in plenty and aie ciushed, gioiind and 
screened befoic use and can be giadcd accoiding to baldness 

Amongst the ailificial vaiictics o( abiasi\es, silicon 
carbide (carboiundum), boion caibidc and Insed alumina 
(alundum) are of gieat impoitauce as then haidness is vciv 
hig h The manutactme ot aitificial abiasivcs has not been 
taken up so fai in India although law matciials and cheap 
electiic energy can be made available quite easily 

India IS a typical maiket foi abiasives The figures of 
production and consumption arc quite vagug as they aie 
dependent on uiegulai piospeetmg mining and trading in 
the line 

India definitely stands a very fine chance of developing 
her resources m the hne as the specific minerals for the 
purpose are found plentiful 

ANTIMONY Antimony chiefly exists as sulphide 
known as Stibmte There is not much utility of the antimonv 
metal but, in the form of alloys, it has numerous uses Alloyed 
with copper and tin, it is used as type metal Antimomal 
lead finds use m the sharpened bullets and is, similarly, used m 
the form of battery plates, toys and cables Antimony com- 
pounds find vast application in the rubber industry W the 
purpose of vulcanisation and also used m the match manu- 
facture Antimony salts are, however, used as mordants in 
textile industry and the antimony oxide is used m the 
enamel works 

Stibmte occurs m small deposits at the Shigiee Glacier 
m Lahul m Kangra distnct of East Punjab and also at Shagor 
in Chitral plateau, the latter is apparently cut off due to the 
partition of the country There is not much prospecting done 
of the Lahul deposits but it is estimated that the reserves of 
the ore are fairly big Messrs Star Refinery Works of 
Bombay have tackled the refining of antimony metal on a 
commercial scale with their source of raw materials ^from 
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Chitral but such existing trade channels have becn*blocked 
aftei the partition This refinery is in 9 position to tuin 
out neaily 300 to 400 tons of metal pei yeai and, as such 
can satisfy the country s demand m due couise It is, 
however, eamcstly desired that Government must give 
propel assistance to the existing lefinery bv way ot seeming 
their raw mateiial either Irom old soiiices 01 expedite 
exploitation of then own resouiccs 

There has been a eonsideiable development in the 
pioduction of sulphides of antimony and different shades, 
ranging fioin golden to eiimson, have been manufactured 
Such sulphides are veiy much recommended for the rubber 
industry, as eolouiing pigments and as vulcanising 
agents The production of antimony sulphide and oxide 
of antimony must be taken up m hand as soon as possible 

ARSENIC Aisenic in the form of element has little use 
but IS fairly required foi the production of alloys of copper 
and lead It also finds minor uses as sulphide but, as oxide, 
it IS fairly 111 big demand and is largely used for glass mdustry 
and, to some extent, foi enamel woiks The oxide of arsenic is 
extremely poisonous and is also used as insecticide and as 
rat poison 

Arsenic ore has recently been located at Sampthai in 
the Kahmpong area in Darjeeling district where arsenic 
contents have been assayed above 25 per cent The Chitral 
deposits of sulphides aie supposed to yield appreciable 
quantities of ore at nearly six different localities, but this 
source is presently inaccessible till the time steps aie taken 
to revive old channels of trade 

The imports ot oxide of arsenic have been neaily 200 to 
260 tons per year before the war Theie has been considerable 
inciease in the prices of this chemical dm mg the wai period 
and even today the puces are more than 1^ times the pre-war 
level, although during war days black market prices went 
up fiom 10 to 20 times 
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Tlie impoils ol 
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dm mg Ihe pis 

Imporis 

or Alibi NIC UNO 
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T( ai 

Quantity 

Hiipifi, 

(Tons) 

(Thon<,aii(h} 

19a7'-38 

266 50 

117 

1938-39 

281 15 

118 

1989-40 

248 25 

107 

19 tO-41 

275 50 

128 

1941-42 

298 80 

117 

1942-43 

0 50 

1 

1943-44 

19 50 

4 

1944-43 

26 75 

14 

1943-40 

101 70 

58 

1946-47 

852 50 

44 

1947-48 

820 00 

795 

1948-49 

116 95 

148 


The abo-ve figuies clearly indicate the extent of demand and 
it may, therefore, be desired to take up steps to develop the 
existing lesources of the country 

ASBESTOS Asbestos is found m natuial foims, as 
hydrated magnesium silicate known asChiysotile and calcium 
magnesium silicate known as Tremolite Asbestos mmihg 
IS done m small quantities in Cuddappah district, Sladras, 
Saraikela, Mysore, Rajputana and Smghbhum distnct of 
Bihar Its uses are mainly based on its high heat msulatmg 
properties. The heat resistmg compounds like, asbestos 
magnesia 86 per cent and asbestos hard setting composition, 
are very much in use for boiler and steam pipe lagging 
Long staple fibres mixed with portland cement are largely 
used for manufacturmg corrugated sheets and shingles 
Advancement m this hne has considerably helped in the 
house building industry It has uses in other forms as 
asbestos textiles, yam cordage and cloth, m paper and 
compressed sheets Other uses of asbestos are in the manu- 
facture of paints, and fire-proofing cement and for filtering 
fruit juices and acid and is also used as jointing mateiiaJ 
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The giadatjon and evaluation of the qualities of asbestos 
aie based on Ihc fibre length Indian (jwality is, howevoi, 
lepoited to be of shoit libic length and is Ihciefoic pooily 
priced Woild’s best pioducing eiiitic is Canada The 
vaiieties aic quoted fioin 20 to 22 cents pei lb depending 
uijon the quality wheieas the Indian stuil is sold in local 
markets fiom Rs 70 to Rs 300 pel ton depending on 
qualities Total Indian impoits ol maniifaetiued asbestos 
goods aic estimated to the tune of neaily three million xupecs 
pel ycai Woi Id’s othei sources are loeaLcd as USSR, 
South Rhodesia, South Atnca, Cypius, USA, Italy, Finland 
and Czechoslovakia The world s annual pioduction is 
about fi\ e to ^ix lakhs tons whereas it is difficult to speak oi 
India’s production because the prospecting and mining is 
■v%iy poor m India 

BARYTES AND BARIUM MINERALS Baiytes aie 
also known as heavy spars and the chemical composition is 
barium sulphate The shades and coloius of this mineral vaiy 
from deposit to deposit langmg from ofi coloui giey shades to 
snow white Bai ytes aie available in India in the Cuddappah, 
Salem and Kurnool distiiets ot Madras, Ajmer and 
Rajputana, near Jubbulpore m Cential Provinces and Bihai 
New deposits aie located near Simla in East Punjab and m 
Alwar and Rewa States Amongst other mam woild pro- 
ducers have been Germany andU S A , U K , France, USSR 
The* total world annual consumption is estimated nearly a 
million tons 

The mam uses of barytes are in the paint mdustiy 
Barytes form nearly 70 per cent of the chemical contents of 
hthophone which is an item of vital impoitance m paint 
and rubbei industries Off colour barytes of fine mesh are 
largely used by th» petroleum companies in the oil fields foi 
weighting mud fluid m rotary drilling During pre-war 
days, Italy and Belgium were supplying such requirements 
but, duung war days, Indian production filled this gap 
Annually 20,000 to 25,000 tons *of baiytes weie being 
expojted while, on the other hand, the local lequnements of 
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the paint inclii^ti\ have been estnnattet to bt nioio thin 
20,000 tons 

As legal tls otlui uses banter aie usefl as iillcis in tin. 
manufactuie of lubber tjne and the inbliei goods, pijiois 
doth and linoleum Baiytes aie filso used in certain tvjics 
of glass, enamel and glazes In the ohcnntal industiv, 
baiytes aie used as a source foi the manulactui e of thebaiium 
salts like sulphide, caibonate, chloride, nitiatc 

Further, it may be mentioned that baiium is used loi 
Ignition equipment in automobile industiy whcie it is used 
as nickel alloy Barium mckel alloys give high class thei- 
mionic emission and deal last tiaces of gascs^from vatiium 
tubes, showing wondeiful results in the radio industiy 

Snow white barytes powder of fine mesh aie fetching 
fauly good puces whereas off colour powdeis are veij 
cheaply available The mining opeiations are not tedious 
and, as such the mineral is easily available at a nominal cost 
at the mme pit The task of grinding to a very fine mesh 
IS leally specialised Usually 300 mesh powdeis are greatly 
demanded The ultimate price of fine powders is dependant 
on the additional cost of transportation, grinding, packing, 
etc 

Attempts should be made to pioduce the various baiium 
salts like carbonate, chloride, sulphide, nitrate, etc in India 
which are presently imported fiom abroad 

BAUXITE Bauxite, the aluimnium oie, has received 
wolld-wide importance because the aluminium metal and 
alloys which are produced from the oie, ha\e rendered high 
class service during w'ar days The best use of bauxite is m the 
extraction of aluminium metal by the electrothermic process 
The oie is also used as U filteimg material in petroleum 
refineries In chemical mdustiy, it is used for the manu- 
factuie of alums and other allied Compounds required m 
the dyeing, tanning, printing and other industries, Bauxite 
IS also used m the manufacture of refractories as Imiiigs of 
furnaces, since high alumina content bricks stand very high 
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temperatures Alundum, the aitdicial abiasivo' is, luoduced 
out of bauxite 

Bauxite is being laised at Katrn m the Jubbulpoie 
district of Central Provinces and Bclgaum, Thana and Kaua 
districts of Bombay and also Ranchi and Smghbhum distiicts 
of Bihar Othei deposits aie widely available at Bilaspur 
and Maiidla districts and Snguja and Jaslipui State of 
Cential Provinces , Kolhapm State, Bombay and Jammu 
and Kashmii State Huge deposits of laterite which contains 
bauxite, ferric hydroxide, sihca, etc are located in Deccan 

The present pioductiou and consumption figures of 
bauxite are approximately two to three times the pre-wai 
figmes The*maximum pre-war figuie ol consumption of 
bauxite m India amounted from 8 000 to 10,000 tons pei 
jfear The lates of bauxite at the mine pit langed from 
Rs 2 to Rs 8 pel ton in pie-war days, whereas, with the 
increased mining cost, it is priced at the mine pit at Rs 15 
to Rs 20 per ton, these days 

World’s other sources of bauxite are France, Hungaiy, 
USA, Italy, Yugoslavia, Biitish Guinea, Dutch Guinea, 
and USSR It has also been mined in Germany, Greece, 
Roumama, Austialia, Gold Coast and othci parts of Africa 

It may not be out of place to mention that with the 
developments m airciaft and aviation industry, the demand 
for aluminium metal and its alloys has increased so con- 
siderably that the mining of bauxite and othei ores of 
aluminium like, cryolite (sodium aluminmin fluoiide) may be 
calculated in the form of national assets of individual 
countries 

The production of aluminium metal, on a large scale 
has been cained out by the Aluminium Coiporation of India 
at Asansol, with an output of 2,400 tons per yeai which is 
hardly less than quarter of the pre-war lequirements of the 
country It is calculated that such demands are bound 
to go up 6 to 10 times during the next few years Aluminium 
should be classified as a general pui^ose metal, like iron It 
IS largely used as the matenal of construction for the purposes 
of transportation, % e , vehicles for air, road, rail and water 
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The iitihtj oi ilumiiuuni ib also lound in Ihe consLuittion 
of liansmission Inns foi elcctiic.il lidds and ccimjmicnts foi 
laiJ and load ti.iiis])oits lud ioi the piodnction ot othii 
light alloy'' Alumimum metal in the Jonii ot sheets, circles, 
foils, tubes, lods, wiics and cables loi cieetiical trans- 
mission, has good many industrial uses Aluriiiuinm 
powder is sufficiently consumed paints and leathei 
industiics It may not be possible to enumciatc the various 
uses, as the details aie too many to be included heic 

Sound planning is lequiied foi the pioductioii of ilumin- 
lum metal and alloys and vaiious other products raanufac- 
tuied out of the oie, including chemicals and lef rat tone's, 
as the bauxite itseives in the countiy are inexhaustible 

BERYL Beiyl, the ore of metal beryllium, is always 
found associated with mica and is available in the pegmatite 
veins Chemically, it yields about 12 to H per cent BeO with 
minimum contents of iieaily 10 per cent It is a by-product 
in the mica mmmg operations I'he metal beiyllium is 
extracted fiom the ore aftei complex metallurgical processes 
The ore is originally silicate of aluminium and beryllium 

Beryllium IS largely used m the manufactiiie of copper 
beiyllium alloy which is, fuither, utilised in the manufacture 
of non-sparlding tools and new type of diamond dulls In 
the ceiamic mdustiy beiyl finds a little use Metal beryllium 
is used for window in X-Ray tube and stands attacks fiom 
hydrogen at high temperature Alloyed with nickel, it is 
used for structures of high compression stiength 

In India beryl is found in Ajmer-Meiwara and this was 
world’s only source some times past but, lately, supplies 
from USA and Brazil have also come up Beryl which is 
mined in India, is entirely finding export market Beryl is 
also found m Bihar in the Hazaribagh nnca mines and also 
at Nellore and Udaipur There is a scope foi the exploration 
of further sources of beryl, but such attempts could only be 
made in accordance with export demands 

BENTONITE . Bentonite is more of a popular form of 
the clays which absorb liquids and the degree of absorption 
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depends on quality Some of the types of such clays aic 
embiaced m Fiillei s cailh senes Chemically, bentonites 
aie hj'’dratcd majyiiesium aluminium silicate 

Bentonites aie chiefly used m loundiy sand and also 
in the soap manulactmc and in ceiamic industiy Othei 
important uses aie foi filteimg and dccoloiiiising oils, and 
for thickening mud in oil well di illing 

India’s chief lesomces oi bentonite aie Kashmn and 
Jodhpur, and its lates vaiy from Rs 20 to Rs 25 per ton at 
tlie mine The mining opeiation cost is very low Bentonites 
should be of 200 mesh fineness and should be diied befoie use 

The present Indian pioduction of bentonite is not 
propel ly deveToped and pool graded material is put m the 
market as the degiee of absoiption vanes from lot to lot 
and from source to source Theie aie no staiidaid processes 
of activation and leactivation Low grade materials are 
piodueed and marketed 

CHROMITE Chromite, the chiome ore, is veiy useful 
mineial pioduct as it has a marked utility m the manu- 
facture of chiome steels It also acts as a source of metal 
chromium and other chemical compounds The popiilaiity 
of chiome plating is quite established in the automobile 
industiy and other elccti opiating jobs Chromite is also 
being used for the mannfactuie of letractory bucks lor 
furnace lining The chiomates and bichiomates of alkali 
metftls are being manulactured trom chionute and 
these chemicals are finding vast uses m the dyeing, calico 
printing, tanning and pigment mdustryand in other operations 
where oxidation processes are involved Chiome alloys are 
found very useful as they can stand high tempeiature 
These alloys possess high electiical resistance, provide for 
higher tensile strength and inci eased resistivity Nichrome 
wires which are produced out of nickel chromium alloys are 
used as high class heating elements Thermocuples for the 
measurement of high temperatuie are produced out of 
chrome alloys The chiome steels are also used for arm 
plates and other high speed tools 



24 I ^ONOWIC PBl>Si’LCJS or CUI 'VUt'Af INPL'Is I lUE'^ 

C'hioinite is niiiiLtl in Tnclui in hhimog<i, ILissaii (ind 
Mysoie ilistiut rl M^soic State and west of Chiibasa, 
Singliblnini distiict ot Bihai Bihu Install, now in the 
Pakistan ttintoiy it. anothci goofl piodiiction ccntic ot high 
quality ehioinitc Small deposits aic knowm in bciaikcli 
(Eastern States) and Ratnagui (Bombay ) 

Chromite oie is evaiued on its Ctjj contents and the 
best gidde ore yields moie than 48 pei cent wheieas the 
second grade is about 44-48 per cent and the thud is below 
44 per cent Difleient giades aie maiketed at diffeient 
prices The best quality ore is pi iced at Rs 25 to Rs 10 
pei ton, wheieas surface ehiomite winch is associated with 
other mmeial is disposed off at Rs 5 to Rs 15 pei ton, 
depending on quality 

Indian chiomitc is finding a good expoit market, tlie 
local consumption, of course, is not veiy high The 
Baluchistan source is piactically shut off with the partition 
of the country The figures ot production were about 
50,000 to 60,000 tons before the wai period and ncaily 25 
pel cent of this production was being retained for local 
consumption, the rest was expoited During the wai 
peiiod and attci, the production figures langed fiom 40,000 
to 50,000 tons and, after partition, about 50 pei cent 
of production has gone to the share of Pakistan 

CLAYS The term “Clay” IS very \ ague Mostly clays 
aie classified as hydrated silicates of alumina with difleient 
types of impurities Further gradation as ordinary clay 
(silt dug out of watei beds of wells, ponds, lakes and riveis), 
china clay, fire clay, etc , is based on their physical properties 
like plasticity, fineness, appearance, theimal resistance and 
shnnkage 

Clays find use m the manufacture of bucks for building 
and other constructional work and the flie clay variety is 
utilised for the production of file bricks and other refiactory 
matenals Clays are used in considerable quantity in the 
manufacture of portland cement The white variety of 
clay, more particularly known as china clay, is laigely^ used 
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foi the potteiy manufactme, earthemvaie, and other items 
like tiles, glazed eai then ware, and pipes and sanitary fittings, 
telegraph msulatois, domestic ciockciy and oinameiital 
wares, etc Fine powdeied chma clay is largely used as filler 
in papei, textile and lubbei industiies It is also used in 
paints and soap Finei variety of china clay known as Kaolin 
finds medicinal uses both for internal use and ior external 
apphcations in the foim of plasters, ^ e , anti-phlogistuie etc 

Clays aie abundantly available all ovei the country but 
the grades vaiy fiom place to place The qualities ]noduced 
aie not pioperly standardised This is due to the lact that 
mnieis have no facilities to refine the crude siliceous clays 
The installatfon of pug mills, settlers, elutriatois and 
lavigation equipment is very essential but the mine-owneis 
d?) not care to make use of such leflnmg units That is the 
leason why most of the clay^ aie always gritty and objections 
aie often laised by the consumers like textile, papci and 
rubber industries 

Clay mining is not very expensive Cost was hardly 
from Re 1 to Rs 2 pei ton at the pit before the war whei eas 
the present conditions of labour are much different The 
present mining laboui costs thiee to foui times Fiie clay 
could be got at Rs 4 to Rs 8 pei ton at the pit before wai, 
wheieas the piesent chaiges vary from Rs 15 to Rs 20 per 
ton First quality china clay used to cost Rs 20 to Rs .10 per 
ton at the pit m pre-wai days, wheieas it vanes fiom Rs 80 
to Rs 80 per ton in these days The lowei grades can be 
made available at much cheaper puces 

Muddy days which are used foi the manufacture of 
bucks are used at random and, in certain cases, bricks stait 
dusting out led powdei after a peiiod of one oi two yeais and 
the structures are weakened The basic defect may be due 
to the improper firing, but the composition of the day also 
plays an important part in this Silt and muddy soils aie 
found everywhere but white days aie only available at 
certain selected spots, and the quantities produced arc not 
sufficient Every year several thousand tons of good 
quality days are imported m India 
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Chaibisa in binglihlumi distiict of Biluii lubbulpoK in 
Ccntial Piovintcs^'anil Mohiuli nrnr Delhi, .nc f>uod fcnliis ol 
china clav Ou the othci hand, liu cl.n is plcntitulh 
available m dilleient places 

COAL Coal milling IS India s most impoilaiil miiioial 
mdustiy as the pioduction of the same is an indev to the 
country’s mdustiial assets Apait fiom the uses ol coal as 
fuel foi power geneiation, huge quanlities ot the same aie 
converted into coke foi metallurgical opeiatinns The 
pioduction of coal tai and pioducei gases for luithe i mdusti lal 
exploitation are additional uses ol coal Iiinumeiable d>es 
have been derived out ol coal tai distillates It is estimated 
that 90 per cent of the total Indian pioduction ot coal is 
employed directly as fuel, including metalluigical opeiations 
Indian lailways aie, however, consuming the best variet;y of 
coal and take away about 38 per cent of the total pioduction 
wheieas iron and steel mdustry, including engineering work- 
shops, depiive of the othei 25 per cent pioduction The 
rest of the quantity finds miscellaneous uses 

The word “coal” applies to difleient varieties like 
anthracite, coking coals, non-eoking coals, lignite, and 
bituminous types This gradation is based on its analysis 
and IS indicated by the peicentage of water, volatile matter, 
fixed carbon and ash contents and also pei centage of sulphiu 
and phosphorus, mcludmg leports about the calorific value of 
the particulai vanety of coal 

Coal IS mined on a large scale m Bihai and West Bengal 
The main centies of the coal-fields are Jhaiia, Ramganj, 
Bokaro, and Gnidhi and Kaianpura Besides these places, 
small scale mining is bemg earned out at various centies 
like Bench valley of Central Provinces in the Korea and 
Telchir States of Eastern Agency and^'Kothagudium and 
Tandnr m Hyderabad State 

Further, prospects of coal mining m India can be 
visualised from the fact^at SO million tons of coal is annually 
mined m India India comes ninth on the list of the woild 
coal producing countries and contiibutes 2 per cent ©f the 
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total pioduction So lai as the fiituic of the coal industiv 
IS coneeincd, the piospects appeal to 4)0 uiilaAOurablc 
With the piescnt losouipes and the rale at ■vvhieh Lin wastage 
IS going oil, theie is a possibility of leadiing a stage, nlieii 
coal slocks would be exhausted The mining cost of coal is 
faiilj low and it is due to the fact that the standaul of 
mainteiiaiiec of collieries is very pool In fact the lahoiu 
position in coal mines in India is far fiom satisfactoiy The 
collieries engaged in laising surface coal have inadequate 
equipment and those reaching the decpei scams aie haidly 
keen to attend to the safety of the woikcis 

Coal prices, in India, are veiy much below the lales 
pi e\ ailing in other countiies The suiface coal of low 
quality could be made available at Re I to Rs 2 per ton at 
tlfe pit and better varieties cost from Rs 3 to Rs 4 pei ton 
before the war, but during war and after that period, puces 
have been ranging from Rs 8 to Rs 10 per ton foi medium 
quality and better vaiieties cost from Rs 15 to Rs 20 pei ton 
The cost of transport is pretty high m India Consumers w ho 
are located at centres away from the colheiies aie obliged to 
pay heayy freights In fact it is earnestly desired that 
freight schedules for an item like coal must be revised for 
giving benefit to the various coal consuming industries 

COBALT Cobalt oie is mainly found associated ivith 
copper and nickel, w'hich usually exist as complex sulphides 
Cobcflt ore has been worked out at Raiputana and Nepal, 
but the production in India is not adequate World’s other 
resources are Canada, Noithern Rhodesia, Belgian Congo, 
French Morocco and Burma The world’s annual production 
figures are about 3,000 tons 

The extraction of cobalt metal from ore has not been 
attempted in India^as the quantities of ore mined are not 
much to take care of Cobalt has sufficiently been used in 
the manufacture of special steels of high magnetic per- 
meability, m cutting steel tools and foi the production of 
cobalt tungsten carbide Cobalt plating has been attempted 
on experimental scale, but with little success It may 
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pel mauntl (SJ Ib'^ ), the letail puces have beta bom 
6 lo 0 pies pel Ih' befoic the wax as against the latts Ijctnif 
the \e.ii 1047 which wcie \s 2 1u i pti lb rnces 
ol salt weie then conti oiled bv the Eve isc Depai tmeni 'I'otiil 
Indian piorluction ol salt is neaily cslnnaltd to one and ball 
niillion tons and sneh piodiiction was icsponsible bn an 
aggregate sum at 9 to 10 cioies ol iiipecs in the loan ol s,ilt 
taxation 

The salt duty has been vaiying liom time to time From 
the years 1888-1903, the duty was Rs 2-8 pel maund ol 82 lbs 
In 1903 it was leduccd to Rs 2 and m 1003 to Rs 1-6, iii 
1907 to Re 1 and in 1910 it w'as imsed to Rs 1-4 In 1023 
the duty was again laised to Rs 2-8, m 1924 it was i educed 
to Rs 1-4 which continued till 20th September. 1931, which 
was later enhanced to Rs 1-9 

It was in the yeai 1930 that Mahatma Gandhi took up 
the matter with the Government for the abolition of salt tax, 
undei the plea that salt is a commodity of consumption for 
poor people and the common man should be exempted fiom 
such taxation and must have the light to produce salt 
individually He, therefore, earned out demonstrations m 
the form of Satyagiaha and staited the Civil Disobedience 
Movement m India but the movement was suppressed and 
resulted in Gandhi-Irwin Pact 

With the political changes in India, it was possible 
to abolish the salt tax with effect from 1st April, 1947 
The Government of India are depiived ol revenue of salt 
taxation to the tune of over 10 croies of rupees. The 
protest against salt taxation has, so far, been on sentimental 
giounds whereas basic reasons of fiee trading in salt have 
been ignored It is, however, estimated that the reqiiue- 
ments of salt for human consumption m the world are only 
4-5 per cent of the production, the rest 95-96 per cent are 
needed for vital industnes and, as such, taxation on salt has 
so far been a hindrance m the way of industries ui the 
country 

With a view to mdustriahse the country properly, 
Government should assist people for the procurement of 
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sdlt at cheap lates This aim can be achieved by 
encouiaging rnmc jiioduelion ol salt and liy giving facilities 
Jor tianspoitalion Besides the local piodurtion of salts, 
impoits of salt Jiom Egypt and Aden liavc also been 
made wheieas it is possible to satisfy the local demands 
if pioduction IS ineicfised It is estimated that the total 
woild’s pioduction of salt is to the extent of 30 to 40 million 
tons which is mostly fiom sea water 

Other salts of sodium which occur in natuial foim aic 
sulphate of soda and eaibonate of soda, containing ceitain 
quantities of bicarbonate of soda They aie laigely used 
in impoitant mdustiics like glass, soap, dyes, papei pulp, 
textiles and he&vy chemicals Reh oi sajji, the natural foirn 
ol soda ash, is available in the alkaline soils of Bihai , United 
P#ovinces, Mysore and Bombay and also m Lonai Lakes of 
Berar The natuial souices of reh oi &aj]i are of mmoi 
importance, because of large scale pioduction of soda ash 
carried out from sodium chloiide The sulphate deposits 
are located in Bihai wheie the Khan salt yields 70 to 80 
per cent sodium sulphate and its commercial uses aie in 
sulphite process foi producing paper pulp The Jodhpui 
deposits of sodium sulphate are located at Didwana and 
are of consideiable importance 

COPPER Copper imnerals aic ol great commercial 
and industrial value because of high class utility of metal 
copper Its importance can be judged fiom the fact that 
the copper wires are indispensable m electric installations 
The demand for copper is mci easing every day because of 
electiiflcation projects advanced by all the countries of the 
world Millions of tons of wne are laid down over the entire 
globe foi the purpose of conducting electricity from one 
place to anothei .Besides the important uses of copper 
wire, other forms of metal like pipes, conduits, sheets, etc 
are finding valuable uses for the manufacture of engineering 
appliances, machinery parts and are also used as mateiials of 
constructions for good many mdustfies The manufacture 
of chejnical salts of copper like sulphate, chloiide, mtiate, 
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caiboiiatt, oxult etc is luotlioi inipoit.iiit line Olhci 
chemicals of coppci like toppei-|)latiiiiT salts sniffle and 
doublt cyaindes, snlphitts, me the miiioi pioducls 

Chief coasnmois ol toppti inel.il aie the clciliital 
industry, automobile ludustisf, U It phones and telcgiaphs It 
IS used loi laihvay equipments, budding jiuqtcl and ship 
building mdustiy and is also used in othei mist cUaucous 
engineering woiks The populaiity that the copper metal 
enjoys, is mainlj attiibutcd to its high thcimnl and clcctiital 
eonduetiC'e powei and high tensile sticngth and ductility 
It also stands atmospheiic conosion quite satisfactoiil^ 
Apart from the uses ot the coppei metal, its alloy like brass 
and bronze, which are coppei zinc and eoppei tm alloys 
are extremely populax Coppei, bxass and bronze axe 
invariably used loi latchcn utensils m countiy like India 
Amongst other alloys like monel metal, the nickel coppei 
alloy, has proved the finest material ol constiuction foi the 
chemical industry 

Copper mineials mainly exist as sulphides, chalcopyiite 
and chaicocite with copper contents of 1 to 4 pei cent, 
depending on the associated impurities Copper oie mining 
and smelting is being done at Mosabom and at Manbhander 
in Smghbhum district in Bihar by the Indian Copper 
Corporation Other popular mine centxes of copper m 
Bihai are Rakha mines and Dhobam Deposits have been 
located m Assam, Bengal and vaiious parts of Bihar, Central 
Indian States, Central Provinces, Gaihwal and Almora, 
Kashmir and Jammu, Madras, Mysore, Rajputana and 
Sikkim, but the quantities are not much to encourage 
economic mining Ore is also obtainable m Kumaon and 
Kangra valley in Himalayas The total world production 
of copper metal has been up to 1 5 to 2 million tons befoie 
the war, but it has increased from two to thiec times during 
the war. The local production is ranging from 5,000 to 8,000 
tons of copper metal and, on the other hand, the consumption 
figures are up to 40,000 tons per year Largest supphes of 
copper are obtained frbm Chile (South America) Deposits 
in small quantities are obtainable in all countries 
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The pioeess ol c\tiaction of nittal fiom the oie *s quite 
tedious The cost ol loining and oic dressing is faiily high 
as compaied to tlic cost of melting and smelting Attempts 
must be made to cuitail the mining cost Oic ol 2 to 
8 per cent coppei contents has to be conccntialed This 
concentiation jnoccss is implomented by a piocess ot 
floatation Appioximatc annual yield ol 0,000 Ions ol metal 
at Singhbhum is calculated with an avciage coppci contents 
of 2 5 pel cent Thcie aie fine piospccts of cxploiing the 
possibility and setting up smcltmg units at the Sikkim and 
Khetii deposits Production of electiolj^tic coppei is also a 
pioblem of vital intexest 

The cost rf)f production of the locally produced metal 
has been woiked out at about Rs 500 to Rs 600 pel ton 
before the wai but, with increased labour cost, the cost is 
gone as high as Rs 1,000 pei ton 

It may not be difficult to imagine that the coppet 
reserves aie getting exhausted m the country and it is high 
time for the Government to entiust the task ol exploration 
to a team of geologists for locating further reserves This 
goes without saying that India is decidedly dependent on 
foreign sources, so fai as her lequirements in copper metal 
are concerned In the Indian maiket, copper finds use m 
the form of alloys like bionze and biass and, on this score, 
market demand is ever increasing The coppei sciap can 
however, be consumed to produce copper salts In spite of 
the fact that the piospects of mcreased production are veiy 
meagre, the requirements of the country are bound to go up 
consideiably both for copper metal and its alloys and also 
for electrolytic copper It may not be difficult to find out 
the exact figure of imports of copper metal but it is difficult 
to estimate the quantities of coppei made clectiical equip- 
ments, machinery and other articles of industrial and com- 
meicial interest 

DIAMONDS, RUBIES AND STONES The gradation 
and classification of diamonds and psecious stones is mainly 
based on the external appeaiance, lustre, colour shade, 
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leliaclion poA\i i, ^laidness and specific giavity Theie aie 
good many vaiietics of such stones and aie named differently, 
? f , diamonds, lubus, sapphiies, emeralds gem, gems 
jadc, lock ciystals, opals, turquoize, lapiz lazuli, etc 

Precious stones mining is earned out all ovei the world 
Usually they are obtained associated with other stones like 
gainet, quartz and loeks of identical geological stiuctures 
Mining of such stones is not veiy popular in India Accidental 
discoveiies aie quite usual The legulai availability of such 
stones may be viewed liom table below 


Qualities 
Diamond Stones 


Rubies & Sapphn es 
Rock Ciystals 


Occuncncej 

Anantpui, Cuddappah distiict of 
Madras and also Chanda and 
Sambhalpur districts 
Kashmir, 

Santal Parganas and C P and 
Kathiawar 


Collections of precious stones from watei-beds are not 
veiy uncommon as they are usually washed away by iiver 
streams from the rocks The historical findings of diamond 
Kohinooi from the river Godavari is quite well known The 
availability of peails in sea beds is also a line of similar interest 
The formation of pearls is a lesult of marine biology whereas 
the precious stones formation is entiiely based on geology 
and on the pimcipal of rock formation The evaluatipn of 
gems and piecious stones is also a specialised task and is 
really beyond the scope of laymen As regards chemical com- 
position, diamonds are ciystallme form of carbon whereas 
the other stones are mainly certain complex silicates 

Diamonds and precious stones are mainly the items of 
jewellery and have ornamental value 1?ut, besides this, the 
industrial uses of diamonds are many more than considered 
Diamonds have great industrial value because of their extreme 
hardness. Inferior varieties of diamonds are largely used 
for producing machine for the purpose of rock drilling and 
for high speed cutting tools and also as abrasives for grinding, 
•cutting and polishing 
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Thcie aie no good piospects of diainoucl and pittious 
stone mining in India, unless soiiu sPiioiis clfoits aie 
made in this diiection tolocatt bcttei ccnties ind as such, 
the iiidnstiy is (jiutc msigniiicnnt as conipaitd to woild’s 
othei produetis likt South Aliira, Gold Coast, Bia/il and 
South-West Afuc.i which aic known fni diamonds \''heieas 
ruhits, sfipphiies, cmeialds has't been found m Buinia, 
Ceylon and other good many countnes 

FELSPAIt A ijopular vaiiety ol this nnnei.d is silicate 
oi potassium and aluiiniuum known as “(Jithoclise’ wlieieas 
othei type is^sodnim, calcium, ilumina silicate named as 
“ Palgioclase ” A similai mineral, high in sotki contents, is 
styled as “ Naphehne Syenite ” These mmcials an fiivdmg 
uses m ceramic and glass mdiistiies It is also a soft typo 
oi abiasive 

In India ielspai is mined fiom \]nici and Mciwaia incl 
also m Mysore State Deposits h.u e lie en located at sci c i al 
othei places but the piospccting is not set done Picscut 
annual pioduetion of lelspai amounts to a less thousand tons 
and the same is meeting the domestic demand With 
piogressivc mining pro]ects, export contacts arc possible to 
build, pro\idecl attempts aic made to mine high potash and 
soda contents felspai The woild production figures aic 
\soiked out to be about halt a million tons and niiioi poition 
ot it is produced in USA and the icst lioin the othei 
countries ot the continent 

For the purpose of evaluations lelspai s aie sold in the 
maiket on the potash and soda contents with a minimum 
of lion oxide contents as the presence ot iron is not desirable 
The cost of mining of crude felspar was nearly Rs 8 to Rs 10 
per ton before the wjir but now its cost ranges from Rs 10 to 
Rs 20 per ton at the pit wheieas fine powder of 200 mesh, pi o- 
pcrly packed, finds market up to Rs 100 to Rs 1 60 per ton 

FLUORITE Fluorite is raort; popularly known as 
fluorspar and is chemically knomi as fluoride of calcium, and 
exists m natural deposits associated with other impiiiities 
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Its ckposiK lut\c been located in India at Khaiigaih and 
rsandgaon States bid nnniiig has not been taken up in light 
caiiKst Othci world s centres of pioduction of this mincial 
ne USA Gentiany, U S S R , U K and France Small 
deposits are obtainable in almost all other count! les of the 
world 

The chief uses of fluoiite aie as flux m the metalluigical 
operations tspeeiallv i«teel where it is used to the extent of 
0 2 to 0 3 per cent of the basic steel pioduced It is used 
to ceitain extent as a souice loi fluoime and hydiofluoiic 
acid and also as a souice foi artificial ciyolite (sodium 
aluminium fluoride) used m the aluminium metallurgy In 
the glass and enamel mdustiy fluonte finds little use It 
IS also used in the production of calcium carbide, calcium 
eyanamide and carbon electrodes and also as a souice for the 
exti action of potash It is also used in paint mdustiy and 
also as an abrasive 

The mining cost of this mineial comes to about Rs 2 to 
Rs 8 per ton depending on the depth it has to be worked 
at Fuither, piocess of tieatmeiits and concentration bung 
the price to the level of Rs 15 to Rs 25 pel ton Market 
prices for the same, in finely powdered and properly graded 
form, range from Rs 20 to Rs 25 per cwt The imported 
quality of fluorite is also sold up to Rs 20 to Rs 30 pei cwt 
The Indian quality is far from normal specifications and does 
not find good market and even there is no regulai production 
of this mmeial 

FULLER’S EARTH It is a specific variety of clay, 
which IS non-plastic m chaiactei, does not disintegrate in 
water and absoibs colouring matter from oils These clays 
are similar m activity to the bentonites, but are of 
non-swellmg type Fuithei gradation js earned out after 
testing them for their volatile contents, density, acidity and 
particle size, etc 

Fuller’s Earth is obtained in India from Bikaner, 
Jodhpur, Jubbulpore, Jfusalmer, Mysore and Jaipur World’s 
biggest producing country for this item is U S A It is 
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tsLinuited that total pi odiiction .iinomits to iie.iilv a million 
Ion pci \c<ii wlincas Iiidiaii jnodiution is only a fciv 
thousand tons 

As legiids tin vsoik ol icfmnig rind .ictnalion ol etude 
eaiLh, it is obsoived that \<iv Iiitk elloits no made 
to pioduce [iiopcj glides ol the' stnie Occ isioiialh the 
local Stull in the maikets ,im loinid aduHiiittd rind tie 
much inldioi 111 epiality Oil hyiliogiiirition industiv whuh 
hris grimed much impoitaiico in Indi i, dining wai d.ijs, 
constiintly icquucs supcnoi stulT Fiillri s Kaithis bring 
impoited in laiily good quriiililics Fulki’s K.iith also 
fiiiels use 111 liu mamit.ietiiic ol juifutntd 1 ilcum powders 
(oi body peispii ition as its cfleets an soothing 

GOLD Gold being a pi ecious metal, htis i peeulitU Vrdut 
Gold reserves of any eoimtry aic calculated more oi k&s 
as standaicls ol its wealth In each and eveiy counliy ol 
the woild, gold li.is found use as i medium loi cuiiency and 
IS a standaiel toi biutci e'xehrUigts Inhabit, ints oi country 
like Incliri winch holds the mails ol Oritiilal civihsation, 
have got a specific hobbv ol keeping gold ris pcisoual 
bedongings m the lorni oi oinaments Vpriit fnmi Ihi 
uses ol gold as oinaments and as medium loi national 
exchange wealth ol the country, it is also used m small 
quantities loi making gold leaves which uie olUn used to 
be taken fm human eonsumptioii and also loi decorative 
puiposes Gold also goes into the manufacUiie of eertniii 
chemicals like chlorides and cyaiucits Liquid gold is used 
m the glass bangle industiy 

Gold IS, III fact leiy wide'h dist’iliuti d but <n minoi 
quantities Gold is also rccoveitd tiom oeitam uver sands 
and, even in mines, gold is lound assoeuitcd with ijuaitrite 
Gold mining ,ind Vxti action is kneiwii to Indians since 
ages Regular wenking of mines w.is taken up in the year 
1880 at Kolar Gold Fields m South India There riic lew 
mine centres assoented with Kolai fields, /t, Misorc, 
Nimclydioog, thainpion Reet rind Ooieg.iuin Gold hris 
also been woikeel nut in the Dhaiwai ehstriet of Bombiy 
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and An1i)d]nu chstucts ol Wvnaad (Nilguis) ot Madias and 
in Until mines ^1 Uydeiabad (Ueccan) Small amounts 
aic obtaimd fioni Bihar and othei scatteied pints of the 
count rv ft IS, howevei, obseiscd thal the gold pioductioii 
hguies vaiy considciabh, as in the yeai 1938 it was 321,138 
ounces, vvlicieas in 1947 production fell down to 171,704 
ounces The total woild production is estimated neaily 
40 million ounces Transvaal Gold Mines of South Africa 
contiibiite about one-thud of the total pioduction whereas 
other countries like USSR, Canada, USA, and Austialia 
produce nearly 50 per cent of the pioduction Small 
fiuantitics are obtained fiom almost all countiies of the 
world <* 

Crude 01 e fiom the mine veins costs very little 
and it may vai y from Rs 10 to Rs 20 pei ton, but furthar 
cost of grinding, ciushmg and milling the ore is considerably 
high Process of mechanical concentration gives reasonable 
lesults The final process of extinctions may difler from 
place to place The formation of mercuiy amalgams with 
meicury, assists in recovering the metal and is later separated 
by the process of distillation Fuither extiaction of metal 
from tailings is facilitated by cyanide process Leaching 
of gold fiom fine 200 mesh powder is successfully carried out 
by the potash cyanide solution The addition of zme metal 
powder to the solution piecipitates gold which, on sepaiation, 
indicates purity of nearly 95 pei cent Gold lefinmg is 
also earned out bj' melting with fluxes like borax, ^ etc 
Electrolytic lefining can also be earned out to attain highest 
degree of puiity 

The prices of gold ruling in India aie far fiom expectation 
as compaied to the prices valid about 20 years back Gold 
prices have had a speculative tiend all along and it is most 
surpiising to note that the lates of gold befoie 1930 were 
neaily Rs 50 to Rs 60 per ounce, whereas the present rates 
are m the vionuty of Rs 250 per ounce It may not 
be difficult to imagine the ill effects of such a tiemendous 
rise of prices of the basie wealth of the country. It, however, 
reflects on the mflationaiy trends and its effects on the 
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economic conditions of the countiy It is, howevei, believed 
that the old prices of {fold in India aic not going to beic\ ivod 
in any case, although some of the conniiips oi the woild 
have been quite successful in keeping doun the piicc of gold 
to a leasonable limit 

GRAPHITE Giaphite is a natuial foini ot carlion and 
exists both in amoiphous and ciystalhne foims Its chief 
uses are m the manufacture of ciiinbles whicli stand liigh 
temperatuie and aie suitable foi high class metallurgical 
opeiations It is also used in foundry moulds Giaphite 
also finds use in paints mdusliy and foims an important 
ingiedient of black lead pencils Giaphite has been found 
useful as a luhi itant Carbon eiccliodes foi cleehic furnaces, 
tqi clcctiie arc lamp and foi batteiics and elctiolytic cells, 
m the ioim of lods and plates, aic made out of giaphite 
Carbon biushcs lu the dynamos aie also made of giaphite 

Giaphite dejiosits in India have been located in the 
Enstcin Ghats, Ccntial Ih'ovnues, Tiavaneore, Ajiufi- 
Mervvaia and Kolai The othei neaiist and important 
source ioi high quality giapluic is Cevloii Other centies 
of vvoild are Koua, Austria Germain, Cvechoslovfakia, 
Madagascar, S A , USSR, and the total pi odiictioii is 
ranging fiom 100,000 to I >0,000 tons pci veai Thi picstnl 
Indian pioduction is nut vuy much encouiagecl because of 
the pool standard of the mmcial ininecl and also tint the 
finished pioducts fiom gr.iphitt are iiiamly nnpuitcil fiom 
abrcTad and, as such lavv giaphite is finding little m.ukit m 
the local circles 

The ijrocess of giadmg and refining is veiy poor, and 
production of 20 to 30 pei cent pui itv iimv be imnc^d at the 
cost of Rs 4 to Rs 10 pel ton at the pit Furthei concen 
tiation to giade of 33 and 40 per cent, may cost 2 or 
8 times the ongmal cost Presently graphite fiom Ceylon 
deposits IS finding good market ni India and is even of 90 
per cent puiity Puces to mineovvners aic paid from Rs 50 
to Rs 100 per ton depending on quality whereas fine grades, 
free. fiom grit, fetch piiees from Rs 800 to Rs 1,000 pci ton. 
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Gl PitiUiM /.luuiifalh , gypsum ife hvdiatcd, calcmm 
•.iilphtilo which gets paitially dchyihated at tcmpeiatiiie of 
T‘J0-170'C <111(1 IS completely clehvdiated above 200°C' 
Olhti iiatuial eiystalhne vniu'tics aic silcmte, gypsite and 
alabastci The pecnliai piopeities of le-absoibmg the watei 
of hydration and exhibiting different physical and chemical 
piopeitics have made this mineial all the same very popular 
in the biiikliTig engmecimg works Gypsum forms an 
imiioiLuit mgiedicut ot the portland cement and plays a 
piominent role m legulatmg setting tune 

The paitially dehydrated gypsum is known as Plaster 
of Pans and is largely used m clay modelhng foi making 
moulds loi pottery industry and lubbei industry In the 
science of surgery, bone fractures are set with the help of 
plaster of pans powdei and bandages aie prepared out of it 
In metalluigy, gypsum is used as flux, and in paint mdustiy, 
i1 IS used as a filler As a cheaply obtainable mineral for 
combined sulphui, gypsum has opened a\cnues lor the 
pioduction ol sulphuric acid, ammonium sulphate and 
fcitihseis and othei chemical like calcium sulphide, etc 
horn il, although processes of manufacture haxe not been 
comineiciahscd, so lai, m India 

Gypsum is plentilully obtainable in India at places 
like Trichmopoly, Jodhpui, Bikaner, Jaisalmei, Gaihwal 
and Kashmu Sind and West Punjab, the terlitoiics of 
Pakistan, weie also jiclding considerable production. As 
legaids world’s othci centres of gypsum production, all the 
countiies aie eateimg then own lequuements through local 
piodiictions Total woilds pioduction may appioximafctly 
be 10 million tons pci >car It may not be possible to 
asceidam the extent ot local pioduction as figures of 
consumption can roughly be based on t^|e extent ol lequire- 
ments of gypsum in cement industry It is understood that 
nearly 2 to 8 per cent of gypsum is lequued m the composition 
of cement The cost of mining gypsum was Rs 2 to Rs 10 
per ton depending on (fUahty at the pit before the war, but 
pacsently, it ranges fiom Rs 15 to Rs 20 pei ton on account 
of changed laboui conditions 
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The West Punjab deposits of gypsmn winch cairied a 
gieat value have been cut ofl by the paitition ol the country 
and the original plan to use West Pun|cib gypsum lor the 
leitihsei lactoiy at Sindhii has got to be alteied Those 
le&erves are now inaccessible and aiiangement foi proem ing 
the same aie to be made oi nioie leservcs in India Live got 
to be explored It is felt that the gj^psiim lequiiements of 
cement industiy are sufficiently big and the existing deposits 
of gypsum mil have to be eaittully used 

IRON lion oies are plentifully aiailablc in all paits 
of the counUy The various ores ait found as oxides 
and sulphides Magnetite, hematite and pyutts au the 
popular varieties ol iron ores High grade non oie tout iinmg 
above 60 pei cent iron has been located in the Smgbbhiim 
distiict ol Bihai and Lastein States of the neighboiuing 
localities wheie deposits aie estimated to the extent ol ncaily 
8,000 million tons Other dcposrts .uc obtainable in the 
Bastar State and in the Chanda and llrug btates ol ( tidtal 
Provinces and Bababudan Hills m Mysoic India lanlvs m 
the toicmost non oie producing corintrns ol tin woild 
Iioii smelling m India is comparalrvcly on a von small 
scull Muuno is, at prostut, bung carried outou huge scales at 
Singhbhuni, Kcoiijhar, Mavuibhanj btatts The prcsonci ol 
limestone and coal m ai Ihe non oie deposils, has mcoinaged 
the installation ol non and steel smelling vvoiks a1 those 
places Oie contanuug above 00 per cent non has been rnoie 
suitably used, with the mirodnction of the nrodcin methods 
of non smelting 

Messrs Tata Iroir & Steel Co , Ltd , iindeitook smelting 
uoik at Jamshedpni since lOH-12 Later, Indian Iron & 
Steel Co , Ltd , had started production at xVsansol in 1921 
and lately, an rttempt was made by Mvsoie Iron & Steel 
Works at Bhadraxati Smelting on small scale is being can led 
out at various places Tata mines are consuming 02 pei cent 
ore on an aveiage but ore up to, 70 pei cent is also m 
production 
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Tbo cosi ol noil oie mining is fairly cheap in India 
I 'he 01 e may cost fiom Rs 3 to Rs 4 per ton at the pit 
wlnieas in pic-wai days its cost laiiged from 8 annas to 
Rs 2 pci Lon, depending on the depth of the ore it has to 
be mined Oie is ciushed and sent with coke and limestone 
to 1 be blast fin nact for smelting purposes The molten metal, 
known as pig iron, settles down to the base of the furnace 
whereas the slags which aic a complex sihcate of calcium, 
aluminium and magnesium are tapjjed out fiom above 
The presence of small impmities like sulphui, phosphorus, 
manganese, cobalt, nickel, chromium, consideiably altei the 
properties of pig iron Ore is necessarily assayed for the 
jiresence of such impurities The various vajaeties of steels 
that aic obtained out of pig iron and other elements, exhibit 
lemuikable changes in physical property of the basic metal, 
t e , tensile strength, compicssion strength, tenacity per- 
meability, elasticity, malleability, magnetic properties, etc 
It IS undei stood that neaily 75 per cent of the production 
of pig iron is diiectly taken over to the production of steels 
like manganese steels, cobalt steels, nickel steels, chrome 
steels, stainless steels, feiTomanganese alloys, ferrochrome 
alloys, etc , and all such varieties have offered scope of 
their utility m vanous fields of industry, building construction 
work, railways, ship-building industry, locomotives, and 
other miscellaneous projects 

The cost ol pioduetion of pig non ranges nearly fiom 
Rs 70 to Rs 100 per ton whereas steels cost usually about 
to 2 times the cost of pig iron, depending on the quality. 
The local production of uon and steel is neaily up to 2 million 
tons The figuies of demand are incieasmg every day 
because of huge expansion projects by railways and ever 
incieasiug demand for heavy machinery, and also for other 
constructional purposes The popularity of ferroconcrete 
has further enhanced the figures of consumption. 

Iron and steel have numerous uses It may be difficult 
to give an exhaustive review of the same Railways are 
the chief consumers SChey have got a network of Imes 
running all over the country with prospects of massive 
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expansion The locomotives, coaches, heavy maoivinerv 
toi big inclustiics like textile, cement, sugai, papci ]ulc, 
foundaiies, etc arc all being imported in* Luge quantities 
The lequiremeiits of the country in non and stcil in the 
torm of billets, bars, plates, sheets, slinetuial sections and 
rails and the finished machinciy, both light and hc<n v, aie 
also being satisfied through impoits Inimmciable items me 
imported under the heading of hai dwcucs which aic, fnitlici, 
blanched into diHerent categoiics, % e , stiiietuial haidvaits, 
domestic haidwarcs, outdooi and nidooi fiiinishing haid- 
waies, etc 

As regards the prospects of the non and steel indusli\ 
in India, it is believed that the coal lestives of the conniii 
aie very meagre and expansion of this mdiistiy is niainlj 
based on the easy and cheap procuieinent ol coke take 
IS piesently seiving two-sided puipose, firstly to litat the 
ore up to melting tempeiatuit and secondly as a tlienucal 
reducing agent Attempts have to be made to m mm use 
the use ot coke It is estimated that the non ore is miitli 
m excess to the available coni icscivcs and as and when 
opportunity permits, possibilits ol espoits ha\c to be 
explored but bclorc eonsideiing this asjiict of exfioit, it 
mas he cquallv impoitant to set up plants foi the local 
production ol iron and steel The intioduction ol ekctio- 
thcmuc and tkctrometalliugical piotcsses have, decidedly 
opened up new hclds ol inteiest Thr elect! ic Imiiaccs 
hare, almost leplaced the ciucible methods loi the steel 
mamifactuie The latest Uchmqiie of nianiiLaeliiiing ieno- 
alloys like stainless steel, nickel, cluomium, vaiuidium and 
tungsten steels of the type, high speed steel and cutting 
steel have quite well developed with the intioduction ot 
eleetrothermic furnaces Such fuinaces base definite 
impiovements over* the cupolas and blast luinaces foi 
producing steel The availabihty ol cheap electiic energy 
through hyclio-electiic sources might, paitlv assist ui 
cm tailing coke demand and afford qhances for speeding up 
production with the available resources of raw mateiials 
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k \ INITE, SILLIMANITE AND Ak DALVSITE 
t J)e 7 iu(iill>, ill fiic^c mmcials aie classified as sihcaic ol 
iluinniium witli difleiciif inolceulai formula; A.nother 
niiuti-i] of siiiular scues, with little amount of boiou,i& known 
as duniortifciitc These muieials find use as lining toi the 
high tempeiatiue tuinace and aie used in the manufactuie 
of rclractoiy bucks High quality poicelnm products like 
spark plugs are also pioiluced out of the se 

Kyanite deposits are found in India in Kharsawan 
State These deposils are the largest of its kind At places, 
silhmanite and dumoitieritc are also found Analytical 
reports show that good quality kyanite cgntains 60 per 
cent of alumina and .ibont 86 per cent of silica with 
limited amount of non oxide upto 1 5 per cent and fi^ee 
sihea up to 2 pel cent It is observed that the Indian 
quality of kyanite is quite superioi 

The cost of mining of the surface deposits of kyanite 
IS veiy cheap wheieas the cost increases consideiably if it 
IS rcijuned to get deepci It used to cost Rs 3 to Rs 4' per 
tonbeloie the wai but presently cost has gone up neaily 8 to 
t times The figures of local consumption aie very little as 
compared to the cxpoit trade Shipments could be affected 
at price languig fiom Rs 20 to Rs 40 pei ton before the 
wai wheieas piesent quotations are from Rs 100 to Rs 160 
poi ton for superior stuff 

Indian kyanite is obtained m quite pure foim and little 
elToi ts arc needed to pi ocure refined material Hand picking 
sufficiently aflbids the availability of desired grades Kyanite 
on calcination at a tempexature of about 1,500°C gives 
product known as mulhte Mullite is veiy much used in 
pioduemg high giade refractoiy bricks known as “ Mullite 
Bucks ” These bricks, specially, stand very high temperature 
Use of kyanite m glass tactones in Incfia needs encourages 
ment as such refractory materials are locally available 
There are nearly 200 glass works including bangle factorie- 
in India, and the use of these minerals can be very advan- ‘ 
tageously recommended tor such purposes. Its use can also 
be made in ceramics, potteiies and enamels industries ‘ 
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LEAD Lead mmcials aic gtnciallv obfc iiii.Fblc is 
complex natuial compounds but the most cominou oik is 
sulphide known as Galena Theie au mnuineiablc uses ol 
metal lead and its alloys It finds use as an iinpoitant 
mateiial of constiuction m the sulphuuc acid plants foi 
electing reaction chambeis and stoiagt tanks because of its 
resistance to acids Lead is, evclusicclv used in Ihc loiin 
of sheets, pipes, pumping sets and lank lining Sonic ol 
the important lead paints and pigments aic white lead 
paint, lithaige, led lead .uid otliei pigments, like lc.id 
chiomates m variety of shades Chemieals like lead icetale 
and basic acetate ol lead aie also items of gicat mteiist 
Lead plates are largely used in stoiagc batteiies Le'nd oie 
which IS cheimeally a complex sulphide ol .lutnnons and 
lead, finds extensive use as blackening loi eves known as 
Swma Lead metal is seiv solt, malleable ind ductile 
but harder type of alloys die obtained b\ mtiocluemg 
certain amount of antimony 

India is leiv poor m hci resources ol lead bcatt'ied 
deposits of the oie have been located at vauoiis parts of the 
couutiy, especially in Bihar but no elfcetise piodiictiou has 
been raised The Zawai deposits ol lend /me ore in Jlcwai 
Ra3putana have iccently been piospectcd.mdit is anticipated 
that it might act as a legulai production somee ioi nu*tal lead 
m due course Small deposits are known at Ilazaubagh and 
Manbhum districts in Bihar Drug distiicls ol Central 
Prownces and Datia and Gwahoi Slates m Ccntial India 

Lead is not being smelted in India on comnieicial scale 
at present. Local demands aie presently satisfied through 
imports. Lead zinc ore is found to contain a little amount 
of silver which is supposed to be produced as by-product 
The oie originally contains combined /.me and lead up to 
18 to ‘ij pel cent "The ore eoiicentiation piocess also gives 
effective results Starting with oic contents of 8 pci cent 
lead and 10 per cent zinc with 4 pci cent silvci, on concen- 
tration, mav give product assasingiup to 75 pci cent lead 
and about 4 pei cent zinc 
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Wjild’-. ]))Ofluction ol lithn is 'veiy meagie and is to 
the extent of a few thousand tons Chief pxoducing countiits 
are USA, South-West Afiiea, Aigentina Besides this 
othei countiios aie vicidmg minoi pioduction Lepidohte 
occuis m Bastai State in India but it is not mined because 
of its little demand The pioccss of exti action of lithium 
metal is fairly complex 

Metal lithium has been used in pioducing metal alloys 
It contiibutes to the mcicasc of haidne&s, toughness and 
tensile stierigth oi the metals Lithium salts aie used in 
glass man ufa etui e Lithium ehloiidc, is used in au- 
eoiichtioniiig nidustiy and, as tlu\, in welding ^woikshops, 

MAGNESITE Natiual magnesite mineial is really the 
carbonate of magnesium and exists m free deposits but 
when found associated with calcium carbonate, it is named 
as dolomite In India magnesite is available in Mysoie 
and Madias and deposits have also been located m the Idar 
State The local annual production of magnesite is seveial 
thousand tons It exceeds 40,000 tons annually and 
nearly 40 per cent of this production finds export market 
The Salem magnesite deposits yield a high quality product 
with 97 to 98 per cent magnesium caibonate contents and 
are estimated at several thousand million tons 

The cliief uses of magnesite have been as lefractoiy 
material both for the manufacture of bricks and as furnace 
lining for metallurgical operations Magnesite gives magnesia 
on calcination and the same, when mixed with asbestos, 
yields high class heat msulatoi for lagging steam boilers, 
steam pipes, furnaces and for havmg light furnace tops 
In the chemical industry, magnesite is used to pioduee 
magnesium sulphate which is more popularly known as 
epsom salt and is a product of gieat interest to the medical 
profession ahd is also used foi othei technical and industiial 
purposes. The production of metal magnesium can be 
successfully eained out from magnesite, but the processes 
are not, so far* commercialised, in India 
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In pdint nnrl inbbci iikIhsIucs mngnesiiim coni'JiouiKls 
find use as lilleis Magnisiimi metal h^s its lalue dm 
to its li^hfcniss When alloyt'd nilh aluiniimim and 
/me, it IS found >tiy useful in Ihc aircialt iiuliistiy 
Magnesium aHovs iic used lor ciigiiif' jiaits and othci 
iiiisccllai icons eeiiiipinciils Iikclanding n be els, interioi iiltings 
petiol and oil finks iiul also foi tlic ioiged sticsi Mosi oJ 
tlic paits ol loael tianspoit mIikIcs can be coiistjuelcd out 
of niaguesiuni allo\s Otbci fonimeitial iiid electncal 
ce(iJipintnls like luacbiuc leiols prml mg and textile macbmeiv 
electiie niotoi casings, in-eonelitioniiig plants, telephone 
snileb paits, optical instillments and btisbais can be siiitalih 
mack out ol if '•aliens Magiusuini penvelei and \Mie ribbons 
fiinl use m the e'xjilosncs and also Joi (lisbbght poudcis anil 
se*eial othci liienoiks pioiUicts 

Magnesite is ealcmcd at a tenipeialme of 1 ()()0'’( anel 
then ground to lint powdei and latei moulekd into biitks 
yith the help oi caustic magnesia (bonding agent) which is 
specially produced at a tempeiatuic of 1,700°C and witfi a 
little amount of iron oxide loi the pm pose of using as 
refractoiy The bricks are then eaicfully filed The cost 
of pioduction of magnesite was nearly Rs O to Rs 8 jiei 
ton at tlm pit btfoie the war, whereas it has now gone as 
high as Rs 12 to Rs 15 pei ton 

The prospects of production oi magiic'sium metal from 
magnesite have j^et to be exploied as theimal icduclioii of 
calciyed magnesite with suitable ledueing .igcnt, is not yet 
c^uite populai This is earned out in vxiciiiim and then 
ledistilled m a retoit which yields ciystallmc metal The 
pioduetiou of magnesium metal can be earned out from the 
sea bittein where the salt works alnady exist, i ( , Khaiagoda 
on the outskirts of Rann of Catch and at Okhamandal 
and, secondly, fromjthe magnesite deposits at Salem The 
production capacity of such plants must be based on the 
local requirements which aie increasing eveiy day The 
consumption of the metal w^as very little in the pre-W’ar 
days whereas maguesiuni metal audits alloys have been m 
big demand during the war penod 
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MANGAN EHE Manganese ore is one of those minerals 
of Iiitliau oiigiii which finds inteinational maiket The 
popular oie of raangaiiese is oxide, known as “ pyrolusite ’ 
The giadation of the oie is based in its manganese contents 
First glade ort contains above 48 pei cent manganese, 
second grade may yield between 45 to 48 per cent and the 
thud glade may indicate between 40 to 45 per cent contents 
The manganese dioxide contents of the oie may be leported 
above 90 per cent and also between 80 to 85 per cent and 
below SO per cent, icspeclively 

Manganese ore is m big demand in the non and steel 
nietallmgy and for the production of various ferromanganese 
alloys About 95 pei cent of the world mangaitese production 
IS being used in the manufactuie of steel and rest goes foi 
miscellaneous puiposes Manganese dioxide of the quality 
80 to 85 per cent free from iron is also largely used in the 
ceramics and glass industiy Cheaper grades are also used in 
the match industiy and it is mainly due to its being a cheap 
oxidising agent Manganese dioxide is largely used in the 
manufacture of diy batteries It is also used m the pamt 
industiy As regards ohenueal industry, manganese dioxide 
is used for manufacture of potassium permanganate which 
is largely used in the medical line because of powerful anti- 
septic and oxidising pioperties Othei chemicals like 
manganese chloride and sulphate are of mmor importance 
In the electroplating field, manganese plating has been tried 
on experimental scale and m due course it might ^gain 
importance on commercial lines 

The principal areas m which manganese ore is mined 
m India aae the Balaghat, Nagpur and Bhandara district 
m the Cential Provinces, Sandur State and Bellary, 
Vizagapatam district in Madras, the Panch Mahal district 
m Bombay, Smghbhum district m Bihar and m the Keonjhar 
and Bonai States The total world production figures are 
ranging from 8 to 6 million tons depending on the iron and 
steel industry requirements whereas the Indian production is 
between 60,000 to 100^000 tons of ore The export market 
IS absoxbing major portion of the Indian ore production 
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The cost ot piodiiction ol the ore \\as> neaily Rs 5 pti 
ton .it the pit rind the lob dehviucs .ijf the Indian jioitsi 
havi been gi\en below Rs 20 pei ton befoic the %vai The 
basic rise in the e'osL ol mining due lo riltcKition in woiking 
condition, is ne.iily .ibout two to thue limes 1'he ore 
IS gene 1 rill V expoited m lump foim but loi its use in ehcniicai 
pioccsscs, ee'umics and glass inchistiy, it is erusheel ,iiid 
gioiiiid Lo fine jiow'clei .md is sold at caiying piiees depending 
on the peicentrigc puiity ol oie With fuithei expansion 
in the lion and sleel industiy in India, domestie deni md is 
bound to inciease and also with the expansion in the di> cell 
maiiidaetnuiig industry its demand can go up Attempts 
should, howe^•el, been made to lull her implement the scope 
ot ]Droduetion of manganese illoys on eommercial scale in 
Ifidia 

MICA Mica the eomplcx silicate of ixilassiutn, 
ajuniimum and m.igi)esmm occuis in dillerent mitiirril forms 
named as ‘ MuscoMte”, ‘ PhlogopiU ”, Vcrmieiilite, etc 
The fust two Narii'ties aie largely used in the electueal 
industry because of the high insulating piopeities The 
developments in the wireless mdustiy foi the pioduction of 
condenseis and laelio tubes, are entirely based on the uiility 
of mica Mica splittings alter binding with bonding agents 
like shellac* are made into insulating materials like micamtc 
board, micauitc cloth and inicamte papei Finely powdeied 
mica scrap is also used in the manulaedure of looting, wall 
papers, automobile tyic's, raouklod msukators, lubbei goods 
and as lubricant 

Vermicuhte is a high class heat insulator and has 
specific properties ol expanding remaikably on heating 
Uniful, another product of simihu composition aud pro- 
perties, also expands on heating These vaiicties find good 
use m the construction of furnac-c roofs as their expansion 
is nearly 10 times aud is very light bo be used as fiunaec tops 
especially in glass tank furnaces 

India r.anks m the first late edimtnes ot the woild in 
mica nulling. In l.'xct, world’s 80 pei cent demand of sheet 
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miCA IS covcjcd liom the Indian pxoduct The liest deposits 
Aie obidined Iron) lla/aiibagh distncl ol Bihai and Nclloic 
disLiiet ot Madias and small deposits are located in Rajputan.i 
and Nilgais The mica belt of Bihar luns in east and nest 
dnection along the line of Gaya, Hazaiibagh and Monghyi 
distiicts and is about 60 miles long with variable width ot 
12 to 14 miles Mica occius as pegmatite, associated with 
other mmeials like felspar and quartz Ber 3 d, the beryllium 
oie, IS obtained as a by-pioduet in the mica mining industry 
fiom surface deposits The ciudc mmeials is cut into slabs ol 
quarter inch thickness and the blocks aie then properly soiled 
out and defective portions are eliminated Most of these 
blocks aie expoited abroad in the same condition Fuithei 
splitting IS also earned out, if required, from 0 08 to 0 12 
inch but, foi condensei films, it is up to a thickness of OOl 
to 008 inch Split sizes of uniform thickness arc bundled 
into packages and are marketed as such 

The cost of mining mica vanes consideiably fiom 
deiiosit to deposit and crude ore mining may cost nearly 
Rs 15 to Rs 20 per ton, and further crude oie 
dressing into blocks may bring up the cost fiom Rs 50 
to Rs 100 per cwt The chief centres of maiketmg are 
Kodaima and Giiidih in Bihar and Madias in South India 
where the tradeis have direct export contacts with foreign 
countries and the import houses A good deal of variations 
in mica prices have been observed as first vaiietv of superfine 
transparent quality blocks are quoted nearly up to Rs" 75 
per lb , whereas moderately processed stufl is chaiged up 
to annas 6 to annas 8 pei lb and, at the same time, mica 
scrap IS obtained at Rs 50 to Rs 100 per ton The figures 
of production and consumption of mica are mamlj’^ dependent 
on export market and neaily 7,000 to 10,000 tons of mica 
sheets are exported annually and this coveis nearly 75 per 
cent of the world’s lequuements The mica scrap has not 
received much importance m India Mica exports affoid a 
big tiading problem for^a country like India where her own ^ 
industries have not yet developed and the utilisation of local 
reserves of this mineral is a matter of great problem - The 
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txpoit oi this iiiipoitmt nniuial is toilay cieating a hade 
balance ol a 10 million lupits pci \( ii fo tin. cudit ot the 
pounti y 

MON IZITJi Moni/itt, the Ihomini ou, jreiipially 
cont.iins 8 to 10 ]ici (tnf thoiia and is olitannd is a by- 
pioduft dining the pofictnh ition pioccss ol iliiKinto 'J'hc 
]noduftion ol mona/ifi is being mainly earned out lioni the 
sands ol Tiavaiuou in India Tin pioelutlioii is to in 
•neiage ol 8,000 to 1,000 tons per annum Piaclically, the 
woilfl leipnieincnls uc bung liiiniKd lioni Ihc liuli.in oic 
and the pioikiitis cspoil the iniiKial elntetly 

Mon i/itc is used lo mamilaitme llioinun nitiate 
out ol the tlioiia cxtiaetiel Thninim nili ite is lugely 
used in the^ me aneksetnt gas mantles along with niiinih 
epiautities ol tona Fuither thoiia is ilso used as c atalyst in 
the manulactmuig piocess loi synthetic ben/ino toiiuin is 
also cxtiae ted iioin tins oic as a by piodiict leiium fiiuls 
uses 111 the pyiophorie alloys and also m I he poeKcl hghteis 

The oie puces aie, cuinpai ihvcly, cheap wheie the 
puces of chcnucals pieidueeel out ol it aie laiily high The 
process oi e\ti<iction ot thoiia and teiia aie laiily terlioiis 
and the cue requires a good deal ol pie-treatmenls bcloie the 
cxti action is actually allected The oie prices befori the 
war were nearly on an aveiage of Rs 50 pei ton wheieas 
piesently it IS more than Rs 100 

•The war time iiihng puces oi mtiatc' ol thommi neie 
neaily^ Rs 10 pei lb Theie can be a good seoije ioi taking 
up the niaiuifacture ol the same heie m India The piospcets 
ol cvtiriction of thoria and cciia m India aie burly blight 
and it is leasonablt pioblem as the linisliecl chemicals, m 
the form of mtiates, cun be easily exported 

NICKEL Nickel mmeials generally exist as complex 
sulphides Ol as silicates which aie found in the loim of 
veins Nickel oie deposits aie not imieh luiown vii India 
but small quantities of nickel an* being leeovered dm mg the 
coppoi oie smelting, caiiieel out by the Indian Copper Cor- 
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poiciiion In small quantities il is located in the coppei 
deposits of Rdjpufana and Klictri mines of Jaipui Nickel 
availability is also leporLtd from Nepal in the snow bound 
legions of Himalayas 

Woild’s main supplies ot nickel come from Canada 
and nearly three-fouiths ot demands aie eoveied fiom theie 
Othei producing ceiities aie New Caledonia, Finland and 
USSR, Norway, Buima, Gieecc, Geimany and Netherlands 
East Indies The annual figures of world production aie 
nearly 100 000 tons 

Nickel metal is leally amongst the most important 
metals as its piincipal uses arc in the manufg^cture of steel 
alloys, i e , stainless steel, ehiome nickel steel and monel 
metal, etc These alloys have pioved extiemely uselul 
as materials of construction to the chemical industry The 
commercial uses of stainless steel and monel metal aie too 
numerous to be lecorded heie Apait from then use in 
the materials ot construction foi equipments in important 
industi’ies, these alloys are used for containeis and utensils 
for domestic use Cutlery and surgical instruments, manu- 
factured out of stainless steel, are quite popular. Nickel 
is also sufficiently used in the electroplating industry as 
nickel metal and nickel salts like sulphate, double sulphate, 
carbonate and chloride and other patent electi opiating 
salts aie in big demand The popularity of nickel plating 
IS due to the fact that a fine layer of nickel electrolytically 
deposited, gives lust-proof surface Ai tides made of 
iron, coppei, and brass, which aie constantly exposed 
to the action of atmospheric moistuie and air are less 
resistant to corrosion and can be easily protected by nickel 
plating Nickel is also used as a catalyst m the hydrogenation 
process of fats and oils With the increase in the production 
of hydrogenated products in the country, the consumption 
of nickel has also gone up considerably 

The process of extraction of nickel is more or less similar 
to that of copper but with httle modification The metal 
ofataaned is latei refined electrolytically and purity above 
99 9 per cent can be attained 



RtSOLttCI&OI iNijrV^ 


’>5 


As legaids fuilliPi piospcLts of the iiu kcl oic mining 
m India, elicits ha\c bt made to* locate lescivcs ot 

better giade oit and also diicid.ite Ixttei pioccssing fui 
adequate lCcovcl^ 

Nickfl metal is c\<tusncly unpoitod and the supplies 
aic inainlv oblaincd lioin U K Pines oi niektl anodes 
and othci olcetioplatiiig aitcssoncs mch conliclled by tlie 
Ducctoiatc ol Miiiiilions and Pioduetioii, undei the Dtfcnec 
Ministiy, dining nai days but such contiols wcie relaxed 
aftci thf wai RcUases ol these inatciials wtie, howcvci, 
icstiictcd The puce (lucliiations ol nickel anodes have 
been nioit piynuncnt in India alter cveessive inipoits made 
dming the yeai inJ6-17 and esen now the ticiul ol piiccs is 
found downwaid 

OCHRES AM) MINERAL PIGMENTS Ochics and 
mincial pigments which aie asailabk in dilleient giadcs 
and shades aic classified as coloincd elays or eaiths Tliej 
geneially owe then coloui to the jnesence of oxides ol non 
m the anhydious oi hvdratcd foirn Thcie aie no iigid 
classifications ioi these minerals us they .uc graded ace ordmg 
to then shades like yellow ochre, icd ochie, reel oxide ot 
non, limbus, siennas, etc These nniieials aie invanabh 
formed ns a lesult of weatheimg suilace altcnatioiis and 
decompositions of natuial loeks These ])igm«uts find 
large use in the paint industry whtie umloimitv of shade 
and'fmeness are the major tactois ot unisidcintion These 
minerals aie also used as fillers and cheap eolouniig agents 
in the rubber and taid boaid industries Some of these aie 
largely used in the pioductioii of special cements, i e coloiucd 
cements and lateiite cements Dilleient shades can, howti ei , 
be attained by legulating the tempcratuie ol calciiiatioii ot 
the cements In llidia, these ochres wcie also used in the 
coloured pottery m the past, but such uses aie out of date 
on account of the advancement m the modern white poltuv 

The various shades like yellow, (light, medium daik) , 
gieen (light, medium, daik) . dull and bright led, blown, 
choccAate of the cheap paints are due to these natural 
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ochies „lut .incl oiange colours in dilleient shades, aie 
obtained aitificially by piopci giaduig, mmug and 
making combinations The paint industry, howevei, 
requites all these niineial pigments piovided they are veiy 
hiuly pulveiised and are liee iiom giit and aic also of 
uniform shades The natural ochies and pigment colouis 
aic so plentifully and cheaply available m each and every 
piovmce of the coiiutiy that it is not worthwhile to estimate 
the extent of production and consumption figmes The use 
ol aitiflcial pigments pi oducedb 5 , piecipitating organic colouis 
oil finely powdered melt materials, has dominated the niipoit- 
aucc oi natuial pigments , 

'rhe mmmg cost ot these materials is quite nominal as 
thty belong to softei varieties of mmeials like clays These 
aie laised leiy cheaply liom the surtace and the cost may 
langc from Rs 2 to Rs 5 pci ton at the pit but such guides 
aie rathei interior and cheap Deposits which are obtained 
a little deeper, cost fiom Rs 10 to Rs 15 pei ton The inferior 
grades, however, need Avashmg and lavigation foi elmiiiiatmg 
gut and other undesuable impurities and the process of 
lefimng may cost extia Fine poivders of these ochies and 
mmcial pigments suitable foi the manufacture of paints 
and distempers aie marketed at Rs 75 to Rs 800 per ton 
depending on the quality, colours and shades of the stuff 
II a little caic is taken ui refining and giading, it may he 
possible to cxpoit these mineral pigments in huge quantities 
Persian Gulf red oxide of non, a refined v’^ariety of these 
minerals is sold from Rs 60 to Rs 80 pei cwt 

As legaids furthei piospccts of muniig of such minerals, 
it is observed that the paint industiy is expanding a good 
deal as all the desiied raw materials foi this industiy are 
available m abundance m the country Theiefoie, the 
imports ol paints which can be easily produced in the country, 
must be stopped The local production can be made to 
meet domestic demand 3iid, at a futuie date, India can be 
A big expoiter of paints, although small quantities of paints 
and other materials are already being expoited 
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PETROLEUM Pcijoinmi and its alliid nnntial 
products tUL tlie items oJ mlci national* inipoituiicc and 
woild-widc sfiiiehos loi these au made bv <dl the eoimtius 
Petroleum pioduels <nc cquallv e\ allied hke coal and 
clcetiieilv, uhcic jiiobkuis ol lufl md ciicifiv ha\c to Ik 
tackled lilt mudtin me ins ol tiansjioit owe thi n dtvtlop- 
niciits to lilt' pcti oleum, knosciic and othci middle oils, 
whuh ait good loi lighting <iiid luci jiiujioso Oiestl oils 
ind nude oils have sniiil n indiistiial mipoitaiite I’lraliiii 
wax and othei waxes iie \(iv laigcly deuiiiided loi 
taiidlc mamilticUiie iiid iie eonsumed bv iiidustiics like 
lubhei, te\tilc<^ nitl tlicniie.tls (litnsts ind liibiieants have 
then Vmth lioiii tin pcti oleum pioduets and it may not lit 
diQ^icult to nil ignie tint the tcehiiiqm of liibiie itiori ind 
lubiieants has leallv added on to the ellitiiurv md working 
ot mechanical equi|mients and has consieLiablv assistenl in 
the industrial achievements 

The lormation ot iniin lal oils undci 1 hi loi ks is a matte i 
ol geological gestuies while good iiiuu thioiits ait pio- 
pounded to explain the existence ol luitiiial oil wells and 
IS, mvaiiablv, melieated bv the evolution ol natural gases 
Dry distillation ot coal uiielei ccitain eonditions ol tem- 
peidtuic and piessuie, vields vaiioiis distillates of specific 
range oi boding points anei simdai pioduets .iie obtained 
fiomthe helds and oilbeaiing strata imdti the lock stnutuie, 
thus proving the mmcial oiigm of petroleum Besides this, 
there* are also oigamc theoiics tor its cxistmcc The 
fractional distillation of ei ude oil, howevei , y leleis light oils, 
medium oils and heavy oils, which lall in the catcgoiy of 
motoi spiiit, kerosene and lubiieating oils, etc The it&Kiues 
aie mainly of the senes ot waxes and asphaltic bases By 
the piocess ot cracking (heat tieutmcut under prcssuic) of 
eiuik oil, it IS furthei possible to obtain motoi spiiit and 
aviation spirit, which toiin the key points ot automobile 
tiiid au craft industries India’s lesources ol petroleum are 
•quite limited Oil fields aie locatcij m Assam and such 
deposits ot petroleum are conceiitiated at Cachar and 
Lakhntipur and the oil lefmmg is earned out at Digboi 
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So lai as lough cstiuiites are tonceined, the pioduction of 
ciudc pell oleum' IS to the CKtent of neaily 66 iriiihon gallons 
pci annum Pioduetion Irom the oil fields ot Khaui and 
Dhuha in Attock district of Western Pakistan aie neaily 22 
inillion gallons 

India’s own lequiiements in peti oleum pioducts aie 
not fulfilled fiom the local pioduction and these pioducts are 
imported a good deal and, as such, India is not well placed 
to satisfy her local demands Othei centres of peti oleum 
production in the world aie Iian, Roumania, Netherlands 
East Indies, Mexico, Iiaq, Columbia, Peru, Argentina and 
Burma 

PHOSPHATES Phosphates aie classified accoii^ng 
to the source of oiigin Phosphates are obtainable in two 
forms,* c ,iock oi mmeial phosphates and animal phosphates 
with the tricalcium phosphate as the mam constituent 
Phosphates have theur best use as fertilisers preferably m the 
form of superphosphates These are also largely used foi the 
metallurgical operations Natuial phosphates also act as 
source for various chemicals like phosphoric acid and other 
chemical phosphates Element phosphorus is recovered 
from these phosphates and other compounds like pentaoxide 
and pentachloride are also manufactured out of the same 

There are very small deposits of lock phosphates in 
Madras and in Singhbhum distiiet ofBihar but the same have 
not been much developed In fact, the occurrence of niineral 
phosphate is attiibuted to the accumulated deposits of 
calcium phosphates in the sea-beds under marine conditions, 
and later, those deposits appear as geological beds in any of the 
surface layers as the result of metamorphic changes, which 
take place m the earth’s planet Natuial phosphates on 
analysis, yield 85 to 90 pei cent tricalcium phosphate The 
cost of production is, however, varying much depending 
on the depth to ■which it has to be worked at 

Normally, the ropk phosphates are the lefuse of birds 
deposits found through ages and are obtained at certain 
places as veins and nodules The cost of mining of phos- 
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plntc'' V uics fiom Rs 10 to Rs 25 pci ton depending on 
qunht\ Aiiinial pliosjiliatcs .up piodiitcd ofil ol lione meal 
whicli IS obtained allci ciushiug and ticaling bone poiukis 

RADIUM AND URANIUM Raduiiu <iud maiuum 
aie the ladio-active elements The ie.il Jinpoitanee ol the 
ladio-active elements has lecently been leahsed itith the 
discovery of atomic bombs These elements had niucli ot 
theoietical importance, and had mstiuctive and edneatinmil 
value, so far The practical utildy ol alpha, beta, gam i and 
cosmic rays which ar< emitted iiom these ladio active 
elements could not be icalised on a commercial seaie 

Rays emitted fiomiadiiiraaie found useful in the medical 
tie^tments of cancel Ui iniiim inthe foiniohlsoxide.impaits 
golden glaze on potteiy and yilloiv and oiangc coloiiis to 
glass Metallic uianium and its salts ha\e miiiv uses Vs 
carbide, it is employed .is the spaikhng medium ot autnm itic 
cigai lightei Enclosed in qunitz globe ind siiirounded b\ 
an inert almospheio, luaumni tlcctmdcs emit rays rub in 
ultia-violet band Ui.inuim salts .ue also used as colomnig 
agents in the maiiulactuie of gl.iss, yielding opalescent yellow 
colour In ceiamics, jcllon and oi.ingc gla/e is piodiiccd by 
the yellow oxide and green oxid< of uranium .ind the coloiii 
vaiiations of gla/e can be attained fiom yellow and orange 
to brown and dark olive gretm For silk and wool, uianumi 
salts are supposed to act as mordants In the synthetic 
ammonia produced from nitiogeii and hydrogen, uranium 
salts act as catalyst In photography uranium mtiate is 
used as sensitizing agent Besides these, theie are good 
many small and mmoi uses of the metal and its allied 
chemicals 

The various natiiial minerals of uiamurn aie pitch blende 
Ol “tlianimite” Avhicli is piinianly the iiKinmm oxide and 
“Caniotile” the vanadate of iiianium and potassium and 
“Antumte”, the anhydrous phosphate of caleuiim and 
ftramum Process of extraction of uiatjium is lather tedious 

Uranium is practically, an clement of highest atomic 
iveight'and occupies 92nd position in the peiiodic tables 
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1’hc developments in atomic leseaich and successful 
piocliiction of ftomic bombs Irom an atom of uiaiiium has 
sciionsly changed the outlook of scientists and has, 
decidedly, opened momics toi piiisuing the same fiom 
rhfleient angles The wai time leseaiches earned out m 
this dnection in vaiious countries like Germany, USA, 
U K , U S S R , made the people undei stand that the atomic 
bomb IS the most dreadful war weapon Attempts aie 
being made by all the nations of the woild to keep a ]oint 
contiol ovei the atomic leseaich These steps are being 
inoposed to safcguaid the interests of each nation and also 
with a view to save the globe fiom tin thei ^annihilation It 
lb well 1 ealised that atormc eneigy can also be harnessed for 
useful and eonstiuctive pm looses and eveiy possible attempt 
has to be made to give it a piactical shape 

All the nations of the world are, however, busily hunting 
for uianmm icsouices The deposits aie m any case located 
in Canada, Chechoslovakia, Poitugal, Belgian Congo, USA 
and USSR In India, the mineral occuis at the Singar Mica 
mines of the Gaya distiict and in Travancoie State The 
task of prospecting these mmeial deposits has been taken 
up in light earnest as, very lecently, the Government of 
India have set up an Atomic Reseaich Control Boaid 

Fmthei scope regarding the exploitation of the countiy’s 
icsources of uranium and radium, entirely depends on 
the interest that the Government show's The pursuit 
of lesearches in the radio-active elements falls under the 
heading of atomic leseatch and the same must seriously and 
sincerely be encouraged by the Government With proper 
facilities and adequate financial aid afforded by the State, 
it IS quite possible to build up defence resources of the 
country 

SALTPETRE AND POTASSJVM SALTS Saltpetre 
IS chemically larown as nitrate of potash and was once one 
of the principal mineral products of India The biggest 
centie of production has been in West Punjab which is now 
a separate territory and rs included rn Pakistan. It it mainly 
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extiaeted iiom tlic siutacc soil in toitsun tiacts ol land 
which die unlit loi .igiicuUutal piodnctioii huch sites die 
also locited m the Unittd Piomicis Jhlwi and Oiissti 
The clistiiets ol Ga\d, Tiihnt Sdi.ni niui Champann in. 
quite populdi ccnties ol production in Bihar and llie distiii ts 
ol Allahabad, Banuas Kaiipui (Iha/ipui in tht Ihiitcfl 
Proitnccs and Connbatoic, Kislna Madina Siltin Tiichino- 
polyand Velloic mMadias,Bhind and Jawahaitfirh m Cuitia) 
India The quality ol saltpetre jiroituced in West Piiniab 
IS vei\ superior to the (pialits piodutod in the \aiimis 
centies m India 

The process ol cxtiaction of saltpctie is quite sinijile 
Heaps ol soil antf earth arc colketed and leached with w itei 
and the extract is clued m beds imdei sunshine I bus eiiide 
saltjSletre is obtained It is liiithu iiuiificd The main 
iinpuiities associated with sixltpitie aie sodinin ehlondeaiid 
potassium chlonde High giadt saltpctie must be ficc tiom 
chloiidc contents CoiTuneici.il giades aie <10 to <)> pei eenl 
pme, whereas the purist vane ties contain 08 to 00 per cent 
Ilighei qualities aie giadod actoiding to the ehloiide contents, 
^ c , 1, 0 5 and 0 2.5 pci cent 

Saltpctie has good maiiv uses and the most important 
use IS in the maiiufacluK ol i vplosivcs The use ot saltpclu 
is being made in the snlphmic and manufaiture Sulphui 
dioxide is oxidised to tiioxide ot sulphur and this u action 
IS pionioted by the oxieies of mtiogeii which arc Iibciated 
Irom tl*e nitrates Chilean saltpctie although .nailable at 
cheaper price, was sufficientlv replaced by local saltpctie 
pioduction duiiiig war days Saltpetre is also used toi the 
manufactme of mtiie acid Aninionium nitiatc which is 
produced from the puiest qualities ot saltpetre, has also an 
impoi tant use m explosives Saltpetre is used in the manufac- 
ture of potash salts hkacarbonatc, permanganate, hythoxitk, 
etc and also for the use in glass and ceramic industiy 
Saltpetre has proved a veiy useful tvpe of fertilisei and 
sypphes nitrogen and potash to the crops 

Rough estimates of production *ot saltpetre of the 
undividq/i country, are to the tune ot 13,000 tons per yeai 



■02 ^^CO^OMIC PEOSPECrS 01 chlmicat indlstries 

Saltpctic industJV leceived a great betback altei the World 
Wai I and lia^- piaetically, got evtmct as the impoits of 
sodium nitrate (Chilean saltpetre) had ahvays been made at 
I oinpetiUvc puces Immediately aftei the Woild Wai II had 
staited, saltpetie was gieatly demanded foi the manufactuie 
of chemicals and explosives The pre-war low piioes which 
once were below Rs JOO per ton went up with the sudden 
demand fiom Rs 500 to Rs 800 pei ton The situation 
IS still woisened, as the West Punjab loserves of saltpetre 
have now been eliminated and there being a gitat demand 
of this item, the puces are soaring veiy high 

It may be desired that fuithei efforts may be made to 
exploit the possibility of mei easing the ''pioduction and 
creating chances to produce puier stuff from the existing 
sources of Bihar, United Provinces and Madras ' 

Other potash salts are the chloride and sulphate of 
potash which are also available from natural souices 
Potassium chloride is usually found associated with rock 
salt and is also extracted during the process of saltpetre 
refimng From the sea salt, it is also removed as complex 
double chloride of magnesium and potassium and is known 
as carnalite By the process of fractional crystallisation at 
controlled temperature and vapour pressure, they are 
separated on commeicial scale into individual chlorides 
Sulphate of potassium and magnesium are also found in 
complex form, commercially known as Kaimte 

There is no appreciable production of potash salts m 
India whereas sufficient quantities of muriate of potash 
are imported into the country as potash feitihsers 

SILVER Silver being a precious metal is fauly 
important element and, like gold, is a metal for comage In 
India, silver is produced ftom the Kolair Gold Fields, Mysore, 
to the extent of 20,000 to 25,000 ounces against the total 
woild production of nearly 250 million ounces. Silver is 
generally produced as by-product from gold and copper 
refinenes as it is usually found associated with ores of lead, 
copper and gold, etc In natural forms, it is also found as 
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sulphide Chid silvoi pioducing coniiLiics of the woiid aie 
Mexico, U S A , I tnada IViu and 'Uisti.ilia quantities 

<110 obtained liom almost all othd fonntiits of the woikl 

Silvoi metal is laigely used (oi oinanidiial pin poses 
which mcludo household silvoiinics and othei oinaments 
of pcisoual ueaiing Coins made out ot silvei ha\( , latolv* 
been leplactd by cheap nickel allo^s Silvoi binniielc 
has vast application in tho photogiapln uheicas lutinte of 
silvoi has gooel many oeimmtiti.il use ■. niohulmg sihuiing of 
minois and loi medical pm poses, anel .ilso, loi sihoi jilating 
from the silvci cyanide b<iths 

The proeess of oxtiaotion ol siKei is epulc simple but 
the piocess of i«fming is veny delicato 'I'he jnioes cd metal 
silvei have been shouing an upward tiend since the List 20 
yea»& especially altoi gold had gone ofl the starulaid 
since 1931 The prices have gone up bom 10 to 12 annas to 
Rs 4 to Rs 5 poi ounce The inflatioiiaiy conditions have 
veiy badly oflected the price level of siKei and thcic aio 
remote chances lor the rteovety ol llic old stimdiirel 

SILICA {QUARTZ AND SAND) QUARTZ STONE, 
OR QUARTZITE are the natuial loims of silica and aie 
available m plenty m all paits of the woild Qiiait'/itc occuis 
mainly as rocks whereas sand is usually touiiel at iivei 
beds, sea beds and practically eveiywhoic Chemically, 
silica IS known as silicem dioxide Silicon is ono of the most 
important elements and is lound m gieat abundance m the 
natural form of silica and as complex silicates. 

Ordinal y sands are largely consumeel foi building and 
constructional purposes Other grades ol sand have utility 
as moulding sanels m foimdiies Silica is also lefractoiy 
matenal and is used for steel smelting tuinaces White 
sand, free from iron, ig laigely used in glass industry, pottery 
and m ceramics Sands are also useel as abrasives 

Vaiious qualities of sands are giadcd eliffeicntly 
depending on the uses to which they aie put m Sands 
must be properly washed and must be free from mud and 
silt for their use as building mateinils and toi constructional 
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puiljosts , blit foi othti mdiistiial piuposcs sands have 
differ cut leatuies — 

Gtades of Sami Jmpoitant Indc^v 

J Building and Cou- Cteai shaipangulai sand, free fiom 
stiuctional Sands silt and mud 

2 Moulding Sands Cohesn cness, lefiactoiy, moulds 

sufhcicntlj. peiineable to peimit 
the escape ol gas 

3 Filtci Sands Fiee horn cloy and oi game matt ei, 

evenly sized giain 

4 Abiasive Sands Giam may be lojind oi angulai 

but size must be nnitorm 

5 Glass and Ceiamics Giam unifoim size, white, and 

Sands free fiom iron (limit foi colourless 

batch up to 0 02 pei cent non) 
Ordinary sands aie found in abundance m India but the 
glass-makei’s sands aie not much available A few centres 
of white sand aie in the United Provinces and Jaipur State 
and at places near Naim in the vicimty of Allahabad, 
Lodhara, Ferozabad, Nagma, etc Small quantities of white 
sand are obtained at Jaijon m East Punjab 

Sands aie sold at different prices according to qualities 
The building sand may be available at Rs 2 to Rs 5 pei ton 
whereas the white sand may cost Rs 20 to Rs 30 per ton 
Quartz IS largely used foi the manulacture of stone waie, pottery 
and refractory bricks Quartz costs Rs 6 to Rs 10 per ton 
at the mine pit whereas the prices of the laowdered quartz 
are compaiatively high It is very difficult to give any idea 
about the figures of pioduction and consumption of sand 
and silica as such statistics are not available The develop- 
ment of glass and glass bangle industry^ m United Provinces 
IS mainly due to the cheap availability of white sands m 
that locality 

SLATES Slates ''are hard clayey rocks and are often 
very dark in colour on account of the presence of caibo^aceous 
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matlci Slates an ^iacl( d accoiding to ihiii coloui, haidness, 
density, poiosilv, absoiptiou stitnglli, djctiicul icsistance 
iiid then piopt}lKs ol icsistanei to eoiiosion In acid and 
alkaline solutions 

Slates ait used loi loofing and ilso Joi iloonng, tablt 
tops, school slates and si it< pencils Olhti aiticks ol gaidcn 
Imnitmc ait also madt out ol slah In luu powdtitd loim 
it IS ustd as abiasivt and as a cheap soa]) .Klditnc It is also 
used as fillei in paint, iiibbei and hnoltimi indiistiits 

Millions of terns ot slates aie (|uaiiied (veis V( ii in all 
paits ol the vvoild In Iiidin, the jnodiit tion ol slates is v(i\ 
pionunerit in Kangia Valiev and in Bilni These aie also 
obtained, assoe*latfe1 with haid loeks in almost rdl pails of 
the countiv 

* The cost ot pioductiein ol slates, piinniilv depends on 
the si7e and tlcsign ol the finishtel ai titles The cost ol 
quariyiiig may itiuglily bo neaih I?s 5 to Rs 10 pei ton, 
wheieas the piicts ot the hnishtd ai lit Its niav be ibnoiinnlK 
unproportionate Fine slate {lowdti houever letches prices 
up to Rs 80 to Rs too pel ton, depending on quality The 
pre-wai puces weic, com paint ivtK, \civ cheap 

The sjililting woik oi slabs is done by hand vioik in 
India and the use ol intehaiucal dtMces is not quite populai 

STSONTIUM Stionlium oics aie populai ly the 
sulphate and caibonate, known as Ctlcstite and btiontiaiuti', 
respeetively The toimcr oie is laigch maud in UK and 
the lattei in Gcimany In India, stiontiinn deposits have 
been located in certain parts of Madias which ait distiibutcd 
in veinlets in clay beds 

Strontium compounds hast se\tral impoitant com- 
mercial applications and mam uses ai e m the sugai ludusti v 
and m pyiotechny Strontium hydrovide loims insoluble 
saccharates svith sugar which aic dcconqiosed by carbon 
dioxide and yield puie sugai Stioiitium salts impart red and 
ciimson coloui to the flames in fiiewoiks and the variation 
in colour shades is affected by the ftddition ot aluminium 
powdeij, magnesium powdei and other oxulising chemicals 
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like thloiate ol potash Stiontiuni minerals are also used 
as lillei ill the paint ludustiy and also find use m metalliugy 
and medicines 

SOAPSTONE (TALC, STEATITE) Soapstone oi 
talc oi steatite oi fiench chalk aie the good many names 
given to a particiilai vaiiety oi stone which is veiy soft and 
Lxs got soapy touch Chemically, they aie knonii as 
hydrated magnesium silicates The various factors ior 
giadation of these stones aic coloui, hardness, degiec of 
hnencss and, also, absence of foicign impurities like silica 

Soapstone has good many uses Soapstone blocks aie 
used as refractory material foi the construction ol alkali 
smelting furnaces, especially of the type for burning black 
ash in soda recoyeiy plant of paper factory In powdei 
foim, soapstone is used in the textile, paper, lubbei and 
paint industries In soap industiy, this powder is laigely 
used as an adulterant foi the purpose of cheapening soaps 
It IS also used as lubricant and as a soft polishing medium 
In the foim of slabs, it finds use lor the construction of tanks, 
which are chemically resistant, and m making switchboaids 
In ceramic industry, it is used for the production of heat 
resistant products In toilet industry, 800 mesh fine snow 
white powder is laigely demanded for the manufacture of face 
powdeis and other scented and medicated talcum powdeis 
Amongst the other small uses, soapstone powder is also used 
foi producing solid disinfectants and aiiti-septics like -DDT 
powder Steatite blocks can be veiy easily cut, caived, 
lathed and dulled and, thereby, offer good items for orna- 
mental and decoiative malenals of construction 

Soapstone is available m plenty, in India, and the local 
annual production is several thousand tons Finest deposits 
are, howevei, located around Jaipur - Mam production is 
from Hajputana and Madras , but other centres are located 
m Central Provinces, Bihar, Central India, Eastern States, 
United Provinces and Mj'soie It is estimated that the,, 
total world’s production is nearly 500,000 tons out of which 
USA contiibutes nearly one-third 
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The cost ol milling ot soapstone is taiily cheap as 
woiking IS Ally tasy The woiking cos* at the mine pit 
ijiiy be Es 10 to Rs 20 pci ton loi good rpialily stone, 
nhciias in jiu n ii daA's, it dinountid to iic.iiJv Rs 1 pci 
ton It IS always dcniaudcd in tcims oi its Imciuss The 
fimi the povvelci, the highci the puce it fetches Snow white 
poAvelei of 300 mesh of cosmetic quality is even pneid at 
Ks 200 to Rs 250 per ton , vvheieas lumps at tlie mine pit, 
111.1 Y be avail ible .at Rs 20 to Rs 30 pci ton 

India is meeting hei leqimemnits ol tale Uiiough local 
pioeluction and tVieic is also sulTieitnt sin pins m.itciial toi 
expoit The task of pnlveiising soipstone to the dcsiied 
hneness is ol* p.iiiimoiint iinportanec although veiy lew 
gimding mills ni the coniili) aie pindiieing fim mateiial 

SVLPlIVIt, kULPIIlDJCS IND bVLPJl ITLS 
Sulphur exists m n.ituie, both in lue and combiiud st.itc 
Natiual deposits ol bimistoiu I'oulammg GO to 70 pei ceiil of 
sulphui aic obtained in lice state when. is in combined 
state, it exists as eopjiei p> rites which <irc sulphide cues 
Natuial sulphates are gypsum and sodium sulphate 

The impoitanee ot suiphui is veiy well leeogniseil in 
the ehcnmal industry as it is the lavv maleiial loi snlphiuic 
acid and othei allied chcnneiil compounds Sugar iiiehistiy 
consumes sulpluu to a great extent foi lefimng purposes in 
the single anel double sulphitation piocesses Sulphui is also 
laigaly iiseet m the manutaetuie oi explosives Other uses 
of sulphui aic in inclustiies like lubbcr, m.itch, msocticide, 
fertilise! s, dyes, fooel products, oil luiel v.iimshes Some 
ot the impoitant chemicals like thiosulphate, sulphite, 
bisulphite, metabisulphitc, hydiosuljihite of soda owe their 
production to sulphur In combined lorm, sulphates of 
soda, ammonia, calcium, magnesium, coppei and non have 
innumerable uses and, as siieli, sulphui maybe rlassificd as 
a key chi mical foi all industries 

The consistent search lor sulphui ores in India had 
enabled the location of bnnistone m Bahichistau which 
now oonstitutes a pait ot Pakistan tcrritoi^ Rehmng of 
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these deposits was taken up as a war time project in the 
absciKC ot impoited sulphui The piojcct proved a failuie 
on the grounds of economy as the same was veiy expensive 
hulphui was mainly impoited fiom Japan and Sicily bcfoie 
wai, but such supplies wete cut olf aftei the World Wai II had 
started The American sulphm was, however, obtained 
troni USA under the enieigcncy system, but this aiiange- 
meiit was soon discontinued aftci the wai was ovei Present 
supplies of sulphur aie being procuied tiom USA, pmely 
on coTTimeicial undeistandings The various grades of 
sulphur are toll sulphm, roek sulphui, suljihur powder, 
sulphui floiii and, also, special quality like rpbber makei’s 
sulphur The mipoit of sulphur during the past years aie 
given below 

Imports of Sulphur 


Yeai 

Quantify 

Rupees 

{Tons) 

(Thousands) 

1937-38 

29,407 75 

2,612 

1938-89 

22,284 15 

2,174 

1989-40 

88,788 65 

4,545 

1940-41 

88,858 00 

5,054 

1941-42 

29,459 45 

6,401 

1942-48 

14,732 20 

2,849 

1943-44 

22,202 00 

8,025 

1941-45 

19,601 10 

8,573 

1 945-40 

9,972 65 

1,688 

1946-47 

52,869 70 

10,574 

1947-48 

29,861 10 

4,483 

1948-49 

38,881 85 

b,116 


India IS decidedly deficit m hei lesouices of elemental 
sulphm and such deficiency is bound to be continued, unless 
the countiy’s resources of combined sulphur, like sulphides 
and sulphates, are exploited Presently, the pyrites are 
found m Kashmir hills, Bihar and in Himalayas near Simla, 
yielding nearly 40 to §0 per cent of sulphur and attempts’' 
must be made to utilise the same for the production of 
sulphuric acid At times, traces of selenium and arsenic 
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an delected 111 ))\iitis indlhtst impuiitics ait a ei\ haimtiil 
Caicful c\aiimnlM»n ol laiv maltiials css< iitml befoie 
commoiual pioitits loi the iiianufaetiiK ot acid aic taken 
in h.iTid I'hc loastci g.ists honi tin coppii smdtcis, 
opeialing in Rihai, can be usefully coiiNCitcd into snlphuuc 
acid and .nnnioniiini sulphates as tbtsc gases arc, piiinaiily, 
the oxides ot siilphm The gjpsinn itsoiiices ol tin countiy 
winch luivt been located at good many plact s like Rijpiitaiia, 
Kashmii, Dehia Dun and Madras eoiild be utilised loi this 
pinpose The West Puinab deposits ol gyjisiim <ik now' m 
Pakistan and aio beyond access but tin v iniglit bi aiailabk 
on eonnneieia] teiiiis, ai a latci date Tin timuit industiy 
IS having cpiife a high deinand ioi gvjisuin at I Ins moment 
and it mav be coiisidcifd cssinliul to hasf imprnts iiom 
l*t,kistan 

There has bein a good deal ol \anahon m the piius ol 
siilphui Supplies wcie eilceted at the lati ot Rs 85 to 
Rs loo pei ton beloic the wai , but rluimg wai days, thcie 
was a coutiol enforced on the prices aiul on the distribution 
of sulphui Releases were made on piefi'ientnd basis, but 
the unollicial maikct rates lose liom Rs 1,000 to Rs 2, .500 
pel ton The contiols weie lilted altei the war, and now' the 
puces have eonsidciably come down altci the lesival ot 
import channels Pucc's are, however, langmg liom Rs 200 
to Rs 800 per ton, depending on quality 

The sulphides and sulphates aic imnh cheaply available 
andfat the mine pit, the eost is veiy nominal It is, Iheietoie, 
desiied that natuial sulphides and sulphates ni.iy be taken 
up as the souices ot siilphui and pioeess loi then utility 
must be developed at an eaily date 

TIN Tin ore which is iiiuiily an oxide is known as 
Cassiteiitc and is •not much obtainable in India Very 
small deposits have been located in the Archaean Rocks of 
Hazaribagh distiict of Bihat aiiel also in Oiissa At Simratri, 
it occuis in lenticles of granite encloseel ni mica schist, near 
Pihira, m a dyke of lepielolite gr.imtf and at C'happatand ui 
a gritipuhte At Nurunga neai Parasnath, a thin layer of 
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cassilentc bcaiiug {>i<uiuliit isiecoidcd Othei hu piodiicing 
coinitiies ot Ihe \(oild axe Malaya States, Nttheilands East 
Indies, Bolivia, Siam, China, Belgian Congo, Buima and 
Ausiialia The total woild’s lequnements of tm are about 
200,000 tons per annum The annual consumption ol tm 
m India is estimated to 3,000 tons in the loim of ingots 
bais, slabs, foils, etc This demand is, howevei, satisfied 
thiough impoits 

Tin metal is industrially vciy useful, as diiectly it is 
largelji^ consumed lor the manutactuie of tm plates and loi 
the puipose of tinning surface of other metals like non, 
copper and brass and also, foi the manufactuxe of tin alloys 
like bron/e, solder and type metals and white metal Tm 
is also used for the inanufactuie of collapsible tubes, foils, 
and pipes A few chemical compounds of tm, like o\ide 
and chloride are fairly known products 

Presently, all the requirements of tm, tin alloys and 
allied tin chemicals are being satisfied through imports It 
is, however, difficult to speak of the existing resouices as 
they are too meagre and aie mostly of theoretical importance 
The price of tm was contiolled during war days and its 
distribution was also governed by the Non-Ferrous Metal 
Control Orders 

TITANIUM Titanium is usually found associated 
with alummium, iron and zinc ores The important minerals 
which act as sources for titanium are ilmenite and, to aTittle 
extent, rutile, the tin ore Ilmenite is the chief titanium 
rameial and is obtained m laige quantities m India, forming 
nearly 75 pei cent of the total world production Travancore 
beach sands are the mam source of this ore Other minor 
sources are recorded m Bihar Ilmenite concentrate obtained 
from Tiavancore contains 50 to 60 per" cent of the ore, the 
rest aie tm, monasate and zircon which are also extracted 
from it Huge deposits of titaniferrous magnetite are 
obtamed fiom Smghjihum and Mayuibhanj district ofi- 
Bihar. Ilmenite is also located m Rajputana States. The 
bauxite deposits, obtamed from several places m the cdruntry. 
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can yield appieciable quantities of titLinium in the toini ol 
by-piodiict 

Titanium has good many uses in industiial fields The 
oxide of titanium is the most impoitant compound which 
foims one ot the most valuable fillers in paint and pigment 
industry In fact, this is mainly due to its specific property 
of having high covering pow'cr, peifect whiteness and almost 
complete meitness towards variable atmospheiic conditions 
As a pigment, it has important uses in plastics, linoleum 
coated textiles, lubbei, w'all paper and punting inks 
industries In ceramics, glass and enamel industries, the 
oxide of titanium has definite uses Titanium is also used 
in the production ol steel of the t^pe ienotitanium alloys 
and makes the steel shock-pi oof It is also lesistant to abra- 
sion and helps in the elimination of blow holes In the nickel 
chrome steel, titanium provides for buffer molecules and 
thereby minimises the inteiangular coiiosion In arc lamps 
the titamum compounds along with other elements have 
proved useful for negative electiodes As regards the salts ot 
titanium, the tetiachloride possesses piopeities of producing 
smoke screens The sulphate and bicliloiide ot titanium 
aie used as intermediaries in the textile industiies 

The cost of production of ilmenite is fairly loiv as the 
processes of excavation and conceiitiation fiom sands are 
quite simple and are much less laborious Roughly, it may 
work out from Rs 10 to Rs 20 per ton It is, liowevei, 
observed that the entire pioduction of ilmenite is exported 
abroad and no serious attempts have been made to extract 
the titanium or manufactuie its compounds The total 
world’s production amounts to nearly 2 to 3 lakhs tons pei 
year In fact, there are bright prospects foi the extraction 
of titanium and its allied salts and such problems must be 
taken up on a comntercial scale 

TUNGSTEN Tungsten ores are usually found asso- 
ciated with tin ores The mam oies of tungsten aie iron 
manganese tmigstate and calcium tungstates, known as 
Wolfram and Scheelite, lespectively The chemical com- 
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pcjsiLion ol those ohs vaiv a good deal and usuall> the 
tungstate cunccimaLts yield liom 60 to 70 pci cent ol 
tungsten oxides 

Tndia lus not appicciablc deposits ol tungsten oie 
but in Jodhjnii State deposits aic obtained it Degiina 
In Bihai, little deposits ol tungsten oie have been located 
neai Tatanagai station in the Singhbhum distiict Meagre 
deposits aic found in Cential Piovinees Findings ol tungsten 
ore at Chcndapathai in the Bankiua distiict arc ol sufficient 
interest The total woild pioduetion ol tungstic concentiates 
IS to the tune of 20,000 tons, the ma]oi pioduetion, however, 
comes fiom China The othci tungsten piqtlucing centres 
in the world arc Burma, USA, Poitugal, Bolivia Koiea, 
Malay States and Australia ^ 

Tungsten metal and its allovs aic veiy useful in the steel 
industiy Peiiotungstic steel alloys hnd best use foi high 
speed cutting tools Tungsten impaits additional haidness 
to steel and, also, theie is an increase in tensile strength with 
limited mtiease ol elasticity Tungsten carbide is very good 
foi hard cutting tools Tungsten filaments have, all the 
same, revolutionised the electiical mdustiy and aie laigely 
used in electric bulbs and radio tubes Chemical compounds 
of tungsten are useful foi pigment industry Sodium paia- 
tungstate is used in fire-pioofing ol cloth and other fabrics 
It IS also used as moidant foi calico printing and as a weighting 
agent Oxide of tungsten is used in ceramic industry foi 
producing yellow colours m glass and porcelain Soliimm 
tungstate is used for decolourising acetic acid 

The cost of production of tungsten concentrate is quite 
high and is neaily Rs 50 to Rs 100 pei ton, depending on 
the concentration attained It may be very essential to 
assess the quantitative resources of the country and, lurthei, 
locate the possibilities of production of metal tungsten and 
its useful alloys 

VANADIUM V,ianadium occurs m various naturaP 
forms of mineials like “cainotite” (uranyl potassium acetate) 
■“ patromte ” (greenish coloured sulphide of vanadium) “ posooe- 
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hte” (vcinadated muscovite mica) vauadmitc(chloio vanadate 
ol lead) The annual worlds productioi* of vanadium is 
estimated to be ‘3,000 tons Main pioduction of vanadium 
ore comes from Peru, and icst fiom North Rhodesia, South- 
West Africa and South Africa, USA, Mexico Small 
deposits are located m Australia, U K , New Zealand, 
Aigentina, Spam, Gennany and USSR 

In India, iron ore deposits in Mayuibhanj State and 
Smghbhum, in Bihar, are found to beai vanadium and 
titanium Little occurrences ol vanadium oxides ai e detected 
in the Warkalh beds m Travaneoie, and m the gieeii mica 
of Bhandara district m Central Provinces The vanadium 
contents of the oie aie found to the extent ol 0 5 to 0 8 
per cent The lecovery ol the element, however, appeals 
to’%e difficult, but after the process of titanium extiaction 
appieeiable yield ol vanadium can be obtained on fuither 
processing 

Vanadium is chiefly usedm the pioduction ol feiioalloys 
m the steel industry Vanadium increases elasticity and 
tensile strength of steel, without nftecting ductility Copper 
vanadium alloys are much used in the pioduction ol solid 
copper castings and bronzes, as well as, in the manufacture 
of ceitain aluminium alloys The vaiious salts of this element 
like chloride of vanadium, hnd use in photogiaphy Penta- 
oxide of vanadium is used as colouiing material for pottery 
and glass industry Writings pioduced out of vanadium salts 
solutfons, are stable to the action of acid, alkali or chlorine 
The vanadium pentaoxide is successfully used as cataclyst 
in the contact process of sulphuric acid manufacture and 
has, definitely, revolutionised the process, resulting into 
curtailment of the manufactunng cost of acids Minoi uses of 
vanadium salts are m the medicines, in making paint driers, 
as insecticides, fungfcides and feitilisers, in the guilding of 
pottery and in glass for filtering out ulti a- violet lays 

It may be difficult to estimate the extent of the country’s 
•resources of vanadium as further investigations, in the 
process of extraction and corameicu^ uses of element, are 
not yet very popular in India 
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ZINC Zint isliigch nstcl in tlic .imzinjf mdiistj \ 
both by the inof''i<uuc il and clc cti ogal\ ain/nig pi ocosses In 
the forinei piocess, the inolton /me bath is eniplo\c(.l loi 
dipping the ai tides ind m the lattei jnocess, the deposition 
ol zinc metal is earned out elcf tioh lically lioni zinc sails 
Zinc also goes into the composition ot biass which is veiy 
impoxtant coppei zinc alloy Othei uses oi metal aic m 
the manutactuie ol batteiics and m the die castings The 
oxide of zinc which is imiveisallj used in the paint mdusti j% 
rubber and latex pioducts, is piobably the most impoitant 
chemical compounds of zinc Lithophone which is, pi imaiily, 
a pioduct ol interest for the paints and lubbei industiies 
contains 28 to 30 per cent zinc sulphide 

The local resouices of zinc oic aic \civ pooi ni India 
Lead-zinc deposits have been located at Zawai mines in 
Mewar The piospecting and mining task has just been 
taken m hand Furthei, zinc sulphide oie is located near 
Darabi in Kashnni State The Baldwin lead-zinc mines 
of Burma, from where huge quantities ol ores are woiked 
out, may also be employed as a souice toi the ore, loi the 
local smelting of zme in India 

The total requiiements of the countiy, m the form ol 
zinc metal and its compounds, had been very large amounting 
to the extent of nearly 26,000 tons of zinc in the pre-wai 
days Present icquiiements for the same may, hereby, be 
analysed, % e , 6,000 to 8,000 tons ot metal for alloy making 
and 16,000 to 18,000 tons of zinc metal for galva'iiizing 
8,000 to 4,000 tons as zinc oxide, and about 2,600 to 
8,000 tons in the foim of zinc chloride The manufactuie 
of zinc oxide is being earned out at Calcutta, but the 
production is inadequate to meet the demand which is 
increasing everyday The present lequirements of zinc and 
zinc alloys and othei allied chemicali? are, therefore, being 
satisfied through imports 

ZIRCON Zircoi^ the orthosilicate of metal zirconium? 
IS obtained m India from the ilmenite sand of Travancore 
The ore yieldus to the extent of 5 to 6 per cent and the ZiOg 
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toutdits of the 01 e may be up to 83 to 55 per cent India 
has been the biggest soiuce of supply of ^aiton in the world 
Honevei, the oxide of zirconium deposits have also been 
located m Biazil Amongst other produccis of world, are 
Austialia and USA In India, the oie production is a 
by-pioduct, hence it is difficult to get exact figures of the 
extraction of this product The entire production of ziicoii 
in India is, however, exported and it is estimated that value 
of these annual expoits amounts to neaily Rs 50,000 

The piocess of extraction of metal is fairly tedious 
The complex silicates are, however, decomposed with strong 
acid treatmenl^ at high tempeiatuie Later, ziicoii is 
^eco^ eied, aftei the process of fusion with sodium carbonate 
and borax, at high temperature The fusion with barium 
caiDonate yields baiium ziiconate which is coiiveited into 
zirconium oxychloride with the help of hydrochloric acid 
and, later, precipitate of metal zirconium is obtained with 
ammonia 

Zirconium and its salts have good many industiial 
uses Pure fused zirconia has a very low co-efficient of 
expansion and is, therefore, used as high class refractory 
materials, especially for crucibles and certain high tempcia- 
ture furnaces It is also used in the ceramic industry for 
special porcelain and glass and as an opacifierm some enamels 
Othei uses of ziicon aie m the ladio tubes, ammunition 
primejs and electric welding The metal zirconium m the 
element form has little use, although it has been tried as 
filament for incandescent electric lamps A little quantity 
of it is used as ferrozircomum in the steel alloy production 
In the manufacture of quartz wares, small quantity of zu coma 
increases the tensile strength and resistance to the chemicals 
Zircoma carbide is also found to be good abrasive and can 
be used for glass cutting Other zirconium compounds like 
oxides, silicates, basic carbonates, phosphates and sulphides 
are found veiy suitable pigments and have got high covering 
power and are non-poisonous They remain unaffected by 
sulphenated hydrogen and mix well with paints vehicles 
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Zijconmm compounds lind use in the inoandesecnt glow 
Icinips Zneouviini acetatt also finds use loi weighting silk 
'I’hc cost ol mining of ziiconnnn cannot be woiked out 
diKctlv, as it IS obtained as a bv-piodnct in the ilrnenite 
concentiation The inaikets abioad aic, lioncvci, ietching 
the pi ICC fiom Rs 7> to Rs 100 pci ton As icgards the 
prospects of utilisation of this oie in India, lesearch facilities 
are lequired to develop extinction and demonstiate applica- 
tion of the various pioducts, obtained fiom it 

B AGRICULTURAL PRODUCTS 

India IS a vast countiv with agricultuie as its picnnei 
asset The i^aiiation in the physical and climatic conditions 
of diffeient paits of the couutiy, commands the growth of 
innumerable varieties ol both cultivated and wild ciops 
Such peculiarities are due to a large numbei of factors 
Some of the geographic reasons may be attiibuted to the 
vastness of the country , as the aiea,, covered by the natural 
boundaries, is stretched to correspond with wide range of 
alterations m temperature and humidity of the atmospheie 
A legulated period of rainfall in different regions has, 
ultimately, led to the cieation of different seasonal zones 
The effect of monsoons is also very prominent m Indian 
climatic conditions The characteristics of Indian soil are 
also diiectly connected with the agncultuial activities of 
the country Phj'^sical division into geogiaphical zones is 
based on soil characteis like mountain ranges, Valleys, 
plateaus, plains, coastal lines, etc , which have, fuither, 
created agiieultural zones and yield specific crops 

Apart from the cultivation of food gram crops in India, 
there are a laige number of other agricultural crops which 
possess high industrial values A few of such crops may 
be grouped as under 

(1) Food Gram Crops Wheat, barley, oats, jowar, 
millet, maize, rice, pulses, etc 

(2) Industrial Orops Cotton, jute, sugarcane, etc 
(8) Stimulant Crops Tea, coffee, tobacco, etc 
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(4) Foiest Ciops Bamboo, lubbci plantation, teak and 
wood, glasses, etc 

(5) Oil Ciops Linseed, eastorseed giOLiiidmit sesamuni, 
lape, mustard, etc 

(6) Heibal and Listntial Oil Ciopi Medicinal heibs, 
essential oil plants, etc 

(7) Fiuit and Vegetable Ciops Fiesh and diy vegetables, 
fresh and di\ fruits 

(8) Wild Plantations and Ciops Floweimg and general 
fencing plants, including wild ciops 

The cultivajion and growth of all plants is being earned 
out in different periods of the years, the so called “ seasons ” 
The sowing period, growth period and the periods of raaturitv 
are, more or less, specified for each crop , because the 
adaptability for growth is dependent on the enviionments 
and other atmosphenc conditions Certain factors which 
help m regulating the periods of growth and maturity, have 
got to be studied for all the crops 

FOOD GRAIN CROPS The vaiious foodgrain crops 
like nee, wheat, barley, millet, pulses, etc , have wide grovdh 
m all parts of the countiy Rice is chiefly grown in West 
Bengal, Bihai, Orissa and Madras and is the mam item of 
cultivation in these areas Moist climate and heavy rain- 
falls encourage the growth of rice crops The usual iice 
crop ^owth of undivided India was estimated to be nearly 
25 to 27 million tons and the area, under cultivation, was 
about 70 to 80 million acies With the partition of the 
countiy, some of the rice growing areas of Pakistan like 
East Bengal, Sylhet, Sind and West Punjab, have got a 
good share of iice crop and it is estimated to be one-third 
of the total productiofl of the sub-continent of India 

Wheat has a definite growth in the northern parts of 
India which includes United Provinces, Delhi, and East 
Punjab The most prominent wheat producing colonies in 
Pakistan, are West Punjab, Sind and North-West Frontiei 
Provmee In fact, Pakistan has, comparatively, got better 
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shfiic ol the lot.il wheat pioduction temtoncs, as coiiiputcl 
lo the total aic't> allocated to the Indian Union Cnltivalion 
ol innue, millet, etc is also bting caiiicd out in almost all 
paits ol the countiv Pulses aic \ciy coiinnonly giown 
tveiywheie in India, and they loiin an important jiait ol 
human diet 

The food value ot some of the ceieal ciops like wheat, 
bailey, oats, jowai, iiiillet, maize, iice, etc is well itcognised 
by mankind in gcneial These ceicals aie veiy iich m 
caibohydrate contents and possess high mdustiial value loi 
the production ol various starches and staich dciivatnes 
Wlieat and maize staiches are the most popular class of 
products which aie largely used as sizing mateiials lor 
textile and papei industries Starches and dextrine also hnd 
an important use in the production of adhesiv'^es which' are 
sufficiently demanded for industrial purposes Staiches 
which are, primarily, carbohydrates yield, on decomposition, 
important products like sucrose and glucose The production 
of such sugars and starch derivatives, are earned out in 
foreign countries, on commercial scale, but this industry has, 
so far, been a minor one in India It may be of interest to 
note that the demand for starches for industrial purposes is 
fairly high and several thousand tons of dextrine and starches 
are imported into the country every year 

Starch industry has not been encouraged m the count ly 
because of food gram shortage This shortage is attributed 
to the low Cl op yield , and a very high demand is oaused 
due to the increased population Constant efforts are being 
made to introduce modern and efficient methods of agri- 
culture, and use of fertibsers and manures is recommended to 
step up agricultural production Starch industry has no 
bright future, unless sufficient quantities of wheat and maize 
are made available to produce the same 

Production of staiches and other allied products, have 
been restricted since the resources fqr raw materials are 
limited Similarly, manufacture of glucose and sucrose may 
not receive eneoura^ment on the same grounds, Liquid 
glucose IS being produced by a few of the starch njanufac- 



ET SOURCES or INOJ \ 


79 


f 

tuieis like Messis Anil Staich Woiks Ltd, Ahmedabad, 
Rampui Maize Pioducts Ltd , Rampui , l^aiat Maize and 
Staieh Products, Jagadhaii , but the pie sent scale of manu- 
facture IS extieinely small as compaied lothc annual imports 
Amongst oihei useful products, wheat stian is used foi the 
manufactuie of stiawboaid and nee husks find use as indus- 
tiial fillers The extraction of vitamins and othei pioducts 
of medical interest, can also be considered 

INDUSTRIAL CROPS Amongst the important 
industrial crops, cotton, ]ute and sugai-cane are of great 
significance Cotton crop has its prime importance for the 
textile industry which has developed, in India, on fairly 
sound lines Cotton is largely grown in the black soil of 
Kathiawar, Bombay and Hy'^derabad Other cotton pro- 
ducing centies are Central Provinces, Bcrai and Madias and 
United Provinces Sind and West Punjab have, however, 
been growing a good quality cotton, but such productions are 
now cut ofi aftei partition Rarv cotton is exported to 
other countries m huge quantities, although nearly 400 
cotton textile mills are working in India Besides the 
cotton textile production earned out by the mills, hand and 
powerloom industry has sufficiently gained importance m 
the country Apart from its use for spinning, weaving and 
fabric making, cotton has important uses in chemical field 
The production of cellulose and its derivatives like acetates 
and nitrates is earned out basically from cotton Celluloid 
and film industry aie also dependent on the same The 
rayon and acetate silk industries are consuming cotton on 
large scale Lacquers produced out of cellulose derivatives 
have a firm industrial and commercial value Some of the 
cotton derivatives gg into the composition of explosives 
Cotton, in the form of rags and cloth cuttings, is used in the 
manufacture of paper pulp and, thcieby, foims an important 
raw material for the paper industry Cotton seed oil is 
hydrogenated to produce vegetable* ghee, which is an 
important food pioduct foi human consumption Cotton 
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seed oil has, in fact, innumerable uses The cotton seed 
cake, aftei the od extraction, is largely used as a mtinuic 

Jute is another crop of great industiial impoitancc 
India had been holding woild monopoly foi the pioduction 
of law ]ute Considerably large quantities ot into have been 
exported liom India both in law foim and also in the lorm 
of finished goods Jute cultivation is mainly earned out in 
Bengal, Assam, Bihar, Orissa and in small quantities in the 
United Provinces With the partition of the country into 
the Dominions of the Indian Union and Pakistan on the 
]6th August, 1047, the jute tiade had been left in a quite 
unbalanced state It is undei stood that the aiea undei jute 
cultivation of undivided India was nearly ‘26 lakhs acres, 
with an annual pioduction of 85 lakhs bales, and, out of 
such production, 30 per cent of law jute was finding export 
maiket, 63 pei cent was for mill consumption for the purpose 
of fabrication and the rest 5 pei cent was put to othei 
miscellaneous uses The allocation of jute trade, on partition, 
has been estimated to be 27 to 80 per cent of area under 
cultivation for the Indian Union with coi responding 
percentages of production 

Jute cultivation can be most successfully earned out 
m high temperature regions where soil is of fine texture and 
IS quite deep Heavy lainfall and regulai supply of water 
IS required for the plants to be submerged for specific intervals, 
so as to get properly let 

There are more than 100 jute mills m India and'^all of 
them now fall m the territory of Indian Union So far as 
jute trade is concerned, the uneven distribution of raw jute 
production in India and Pakistan has placed them on different 
levels However, arrangements for exchange between the 
two Dominions might result into proper settlements 

India IS one of the most importaRt sugar-cane growing 
centres of the world, with more than 4 million acres of land 
under cultivation The best sugar-cane grows m the United 
Provinces and Bihar and Orissa, while cultivation, on small 
scales, IS carried out* throughout the countiy In several 
eases, the quality of cultivated sugar-cane is found v§ry poor 
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and the suciose percentage in the cane aie quite low, but 
undei the guidance ot the Impel lal Sug^i-Cane Bleeding 
Station, Coimbatoic, and the Institute of Sugai Technology, 
Kanpui, the avciage quantity of evti action has been 
increased 

Sugar industiv has consideiably been piogiessing in 
India although theie was imminent dangei foi foicign 
competition In fact, the piesent stiength of the sugai 
factories which aie today moie than 150 in numbei, is 
entiiely based on the protective policy oi the Govcinment 
The piotection afforded through the recommendations of 
the Indian Tariff Board since the yeai 1930-81, has leally 
led the sugar industry to exist m the country and expansion 
on a large scale has also taken place The imports have a 
definite threat even today , but the latest recommendations 
of the Tariff Board to continue the protective policy which 
was valid only up to 81st Maich, 1916, has ofleied lurthei 
chances of security to the industry 

Ciystal sugar production is carried out by series ot 
processes Sugai is produced by a regulai process of mill 
cane crushing and, later, purifying the juice by modem 
methods of deflcation and filtiation Further refining of 
cane juice is earned out by the carbonation and sulphitation 
processes, which aie operated in batteries, either in single 
01 double, or combined Juice is, ultimately, conceiitiated 
and crystal sugar is separated out A huge amount of sugar- 
cane produced in the country, is extracted for the production 
of jaggeiy or crude sugar, known as gw, by ordinary crude 
country methods of open pan heating process The com- 
parative figures of gw production in the country are nearly 
3 times that of the refined sugar which is nearly 10 to 13 lakh 
tons per year Sugar refining from gur is also earned out 
at certain plaees The Khandsaii variety of sugar is also m 
production 

Other industiies allied to the sugar refining, are the 
utilisation of molasses and disposal of bagasse and filter 
cake Fermentation of molasses has been successfully 
earned .out in few of the distilleries, attached to the sugar 
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factoiies Several million gallons of ethvl alcohol aie 
produced in the'Countiy The various uses of alcohol are 
populaily known Its use as powei alcohol may be considered 
the most promising one Alcohol is also a pioduct of mteiest 
to the medical profession, as large numbers of phaimaceutical 
preparations and tinctures are produced from it There aie 
other innumerable uses of aleohol in the preparation of 
chemicals, toilets and perfiimeiy Denatured spirits and 
methylated spirits have a wide commercial and industrial 
utility like that in French polishes, solid fuels and othei 
miscellaneous products Wines and spirits are also weak 
dilution of ethyl alcohol and are taken tor human consump- 
tion, whereas prohibition programme, enfoiced by some of 
the Provincial Governments, might diseomage this During 
the process of fermentation of molasses, carbon dioxide gas 
IS evolved as a by-product Carbon dioxide gas is filled m 
cylinders for sale on commercial scale It is felt that the 
utilisation of molasses in this way, would give a consideiablc 
relief to the sugar industiy and help in bringing down the 
basic cost of sugar production The disposal of bagasse 
may not be considered on serious lines, as it is finding use 
as boiler fuel Attempts have been made to produce straw- 
board from the waste bagasse but no successful results on 
commercial scale have been recorded Filter cakes, however, 
are sent to cane farms for use as fertilisers There are other 
minor products of similar interest but they need not find 
any reference here 

STIMULANT CROPS Some of the populai toxicant 
crops are tea, coffee, tobacco, opium, beetles, etc The 
popularity of these crops is mainly due to the fact that some 
of the pimcipal active ingredients of these crops induce habit 
forming features 

Tea is mainly grown in Assam and Bengal and a small 
quantity is cultivated in South India It is understood that 
tea plantation m India had its steady progress, during a 
period of nearly 100 years, and there has been a marked and 
regular expansion in the line since the year 1949 The 
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present area under tea cultivation is more than 8 lakhs acres 
with an approximate annual pioduction nearly 500 to 
600 million lbs The yield of tea pei aci e in different ai eas, 
vanes consideiably with a maximum figure of ncaily 800 lbs 
per acre in ceitam tracts in Assam, and with a immraum of 
nearly 60 lbs per acie m United Provinces Tea is legularly 
exported fiom India in laige quantities, the figuics of 
export range from 350 to 400 million lbs every ycai which 
foim neailv 70 to 75 per cent of the total pioduction 

Coffee production m India is mainly confined to 
South, covering neaily 2 lakhs acres of total area 
under cultivation, with an average annual production of 
nearly 15,000 tons of coffee, although peak production figuies 
upto 25,000 tons have been recorded in the year 1945-46 
The mam production of coffee is nearly 50 per cent from 
Mysore, 25 per cent from Madras, and nearly 20 per cent fiom 
Coorg Indian coffee is also finding export market and 
considerable quantities of the same have been exported 
during the past years 

India is one of the major tobacco producing countries 
of the woild Tobacco cultivation is carried out in India 
on a fairly elaborate scale The piincipal growth comes 
from the provinces of Bengal, Bihar, Bombay and Madras 
It IS understood that more than 12 lakhs acres of land 
are under tobacco cultivation m the countiy, with an 
approximate annual yield of 4 lakhs tons of tobacco Tobacco 
IS consumed in different forms The primitive and crude 
foim of smoking is done in the form of country pipe known 
as hooka in which heavier variety of tobacco is used Other 
forms are cheroot, bidis, cigarettes, chewing tobacco, tobacco 
snuff and cigar, etc Besides the local production, tobacco 
IS imported in the form of fine varieties of cigarettes in large 
quantities and such ifiiports are to the tune of several million 
lupees Indian tobacco is also finding market abroad and 
huge quantities of the same aie exported Tobacco culti- 
vation in India has been very much encouraged during the 
last 20 to 30 years Serious efforts have, however, been 
made t® improve the quality of tobacco ciops 
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Opium IS another impoitant toxicant piodiict which is 
mojc conimonly*classifie(l as a ding The cultivation and 
consumption of opium is veiy much lestiictcd bj the 
Goveinmeiit and this is an item of very little commcicial oi 
industrial interest 

FOREST CROPS A faiilv laige acieage m the 
dominion of Indian Union is covered by foiests The vast 
foiest area, scattered ovci the length and bieadth of the 
countiy, gives an infinite vaiicty of forest vegetation ■which 
IS dependent on various faetois, e g , climatic conditions, 
the soil character, topogiaphic situation, rainfall, etc There 
aie different forest zones m the countiy, based on the above 
factors , and such legional peculiarities can be seen from the 
particular species of plants which grow theie The various 
types of forests are (1) tropical forests, (2) sub-tropical 
foiests and temperate forests , (8) temperate foiests , 
(4) alpine forests , (6) beach forests (6) bamboo forests , 
and (7) other wild plantations 

There are series of natural advantages which are derived 
from forests Besides the natural advantages, forests have 
huge importance of olTeiing large number of industrial 
products, e g , the teak wood forests offer high quality 
timber woods which find use in constructional and building 
projects and is an indispensable item of daily requirements 

Bamboo, another product of forest origin, is hiding 
utility in the pulp and paper industiy There aie several 
species of bamboos which grow in the tropical, sub-tiopical 
and temperate zones The rubber plantations of South 
India which have wild forest growth, are quite popular and 
provide very important raw matenals, to a number of rubber 
factories in India and abroad, in th-c form of raw rubber 
latex and raw India lubbei Some of the important vaiieties 
of wild forest grasses have also been in use in paper factories 
foi the production of pulp Rosm and turpentine, which 
are the products of gieat industrial importance in the pnmts 
and varnishes industries, are recovered from the resins of 
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certain foiest plants. Some ol the natural gums eind lesins 
also And important mdustiial uses 

VEGETABLE OIL CROPS Theie aic a laige number 
of vegetable oil ciops which aie widely cultnatecl m all paits 
of the countiy Some of the important eiops aie linseed, 
castor seed, groundnut, cocoaiiut, cotton seed, sesamum, lape, 
mustaid, mowia, etc Vegetable oils haye great industrial 
value as these are used in a good number of industries The 
soap industry is consuming quite a big poition of the 
vegetable oils pioduction Soaps of various kinds, like 
washing soaps^ toilet soaps, shaving soaps, soft soap, are 
piesently being produed in the countiy on fairly large scale 
and they mainly consume mowia oil, castoi oil, cocoanut oil, 
groundnut oil, til oil, cotton seed oil, etc The soap industry 
affords an important by-product like glycerine which has 
innumerable industiial and commercial uses Vegetable 
oils are also consumed for edible purposes, either directly or 
mdirectly, after treatment Maigerme, a popular butter 
substitute, IS also produced out of oils Hydrogenation of 
oils like groundnut oil and cottonseed oil has gained prommence 
in India, dunng the war days This industry was, however, 
m a stage of infancy ]ust before the World War II, but 
presently it is quite well estabhshed and has, successfully, 
offered a useful ghee substitute Oils are also largely used 
as lubricants for machinery Some of the drying oils like 
linseed oil, poppy seed oil are most important raw materials 
for paint and varnish industiy Oils aie also used foi the 
production of cosmetics and hair oil preparations In fact, 
uses of oils are too many to be recorded here The production 
of stearine and oleic acid from hydrogenated products is 
also an industrial problem The lesidue left aftei oil 
extraction, known aS oil cake or oil meal, is largely recom- 
mended to be used as important manuies and is also used 
as cattle food 

• The oil seed production m India is earned out on a huge 
scale There is always a big quantity available for export 
as country’s own requirements are not very big Indian 
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seeds aie getting an extremely good foieign maiket E^en 
oils aic exported in huge quantities Laigc quantities ot 
oil cakes have been exported a few years back , but loi the 
last 3 to 4 yeais, exports ol oil cake have been banned 

Vegetable oils can be giouped according to then uses, 
^ e , drying oils, semi-diymg oils, non-drying oils, edible 
oils, etc It may not be possible to give details of the 
various groups but biief leference about individual crops 
could be made 

Linseed is giown in India in fairly large quantities and 
chief areas of cultivation are the provinces of Bihar, Orissa, 
United Provinces, Central Provinces and Berar, Hydeiabad, 
Bengal, Bombay, Kotah and East Punjab Huge proportion 
of linseed production has fallen to the share of West Pakistan 
The specific drying properties of linseed oil have brought its 
use in the manufacture of paints and oil varnishes It is 
also used in the pioduction of oil cloth and linoleum, and 
in the preparation of printing inks and soft soaps Various 
grades of treated oil, known as single boiled and double 
boiled, are put in the market The linseed cake is found 
very useful as fertiliser 

Castor plants are prominently grown in Madras, 
Hyderabad, Bombay, Central Provinces, United Provinces, 
Bihar and Orissa Huge quantities of castor oil are exported 
out of India Castor oil has many industrial uses It is 
largely used as a lubricant Sulphonated castor oil, known 
as turkey red oil which is produced m different tedhnical 
concentration, is largely demanded by the textile industry, 
cloth prmtmg, dyeing works, leather tanneries and, as an 
important emulsifier, it has found use in large nurabei of 
industries Castor oil is also consumed for the manufacture 
of soaps Refined castor oil has medicmal uses and is a 
popular type of cheap laxative Mufor uses of castor oil 
are in the cosmetics and toilet preparations Castoi cake 
also forms an important ingredient of the manures > 

India IS today one of the largest groundnut produemg 
countries of the world Chief cultivation centres for ground- 
nut are existing in Madras and Bombay Some- of the 
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inipoitaiit gioundnut glowing distiicts ol Madras are Aioot, 
Chmglepiit, Cauveiy valley and, in Botjibav, the mapi 
production comes from Khandesh, Karnatak, Kolhapui 
Sholapur, Poona and Sataia In fact, nuts aic also eaten 
as dry fiuit eithei in fiesh or m roasted and hied forms 
Groundnut oil is a veiy important food item as it is found 
to be a cheap nutritive agent The hydrogenation of 
gioundnut oil is being carried out in India on an advanced 
scale since it is found to be leplacing ghee and other fats 
Groundnut oil is also finding uses in various industiies like 
soap manufacture and other miscellaneous industries 

Cocoanut is mainly a product of South India Chief 
pioducing centres of cocoanut aie the Malabai andCoiomandel 
coasts Othei major centres of cocoanut production aic the 
Travancore and Cochin States Large quantities of cocoanut 
grow in the province of Madras, Kathiawai, Kanaia and 
Bombay Cocoanut oil is a very popular type of edible oil, 
mth a peculiar flavour and finds use in the preparation of 
sweets and other edible products Cocoanut oil is also finding 
use in the manufacture of large quantities of toilet soaps 
There is a keen demand for cocoanut oil because of its gieat 
popularity Cocoanut meal is largely used foi edible purposes 
Coir industry has also sufficiently developed m the cocoanut 
producing centres 

Rape seed cultivation is mainly confined to Noithern 
India which include East Punjab, United Provinces, Bihai, 
Bengal and Orissa Rape seed is also produced in some of 
the important districts of Western Pakistan and, propor- 
tionately, large quantities of the same are grown there 
Rape seed oil is largely used foi culinary purposes and is 
required for brnming and lighting purposes It also finds 
use as a lubricant Rape seed cakes is also an important 
manure ingredient ‘Cotton seed oil is plentifully available 
from the cotton growing centres Apart from its use as 
edible fat and m the production of soaps, cotton seed oil has 
<also a good number of mdustnal uses Cotton seed cake is 
largely used as good fertihsers Mowra trees are largely 
grown rtn Bengal, Bihai and Central India and, to a little 
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extent, m South India Mowia oil is <i majoi constituent 
ot washing soap '*nd is also used for pioducing cheep toilet 
soaps 

Theie aie a large numbei ot othei vegetable oils like 
poppy seed oil, sesame oil, soya bean oil, neem oil, til oil, 
which have specific usetul purposes for trade and industry 

HERBAL AND ESSENTIAL OIL CROPS Theic is 
a wide lange of heibal and essential oil ciops ivhich aie 
artificially cultivated and aie also widely obtainable A 
laige numbei of herbs and othei plants useful for the 
production of medicines and drugs have been refeiied to, in 
the subsequent chapters The production of essential oils is 
really a mattei of great importance No doubt, there is a 
good deal of scope foi exploring the possibilities of pioducing 
essential oils in India but, in certain cases, the foreign synthetic 
products which are cheaply marketed, have really discouraged 
these productions A few of the important items of interest 
may be camphor, menthol, thymol, borneol, oil of pcppei- 
mint, oil of cinnamon, oil of cloves, etc A laige number 
ot othei products ot allied interest to the perfumery, con- 
fectionery, aerated waters, etc , where flavouring agents 
are demanded in huge quantities, can also be considered 
under this heading The oil of geranium, lavender, rosemary, 
nutmeg, caraway, etc , are some of the products which could 
be considered along with these The production of eucalyptus 
oil and sandalwood oil which is being carried out on faiily 
large quantities in India, is finding a good export market 
In fact, no definite attempts have been made m India to 
produce menthol, camphor, thymol, etc , for which some 
of the raw materials could be located All these products 
may be conveniently giouped under the heading of fine 
chemicals 

FRUIT AND VEGETABLE CROPS The fniit and 
dry fruit production is^ earned out in India on a satisfactory* 
scale and there is a definite scope for the expansion 
of this line There are not many fimt gardens iin the 
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countiy which die cultivated on a scientific line It is 
absolutely essential to increase the liuit cipltivatioii area as 
the importance of fniits can be very well recognised fiom 
the fact that they foim a pait of a valuable mitiitive diet, 
hence availability ot fruits at cheaper puces is essentially 
demanded It is observed that majoi portion of the pio- 
duction of fruit gardens in the countiy act as food loi the 
pests and birds Pioper use of fertilisers, insecticides and 
fungicides would, definitely, give healthy results Efforts 
must be made to offei transport facilities tor fiiuts, so that 
they may reach the consumers before decaying The bad 
storage of fruits is a very common practice m the Indian 
markets, wnth the result that a large portion of tiuits aie 
wasted in transit The frmt canning and fruit preseivation 
industry is lather in a stage of infancv in the countiy and 
must be encouraged at all costs The chief truit foi the 
purpose ot canning that can be consideied are mangoes, 
peaches, apples, pineapples, etc The various other preseiwed 
products of interest are squashes and syrups which may also 
attract the attention of the nmnutacturers The vegetable 
growth has got to be considered on more serious lines than 
fruits cultivation They essentially form a basic part of the 
daily diet of the common man The efficiency of vegetable 
cultivation and specific crop yield is of great importance 
and successful efforts could be made to follow scientific 
methods for the purpose 

WILD PLANTATIONS AND CROPS There are 
good varieties of wild plantations and ciops in the country 
Some of these are found to serve the fencing purpose Other 
innumerable type of plants do exist which have specific 
periods of growth and maturity and appear at legular 
seasonal penods whereas some of the crops have a permanent 
growth and bear fresh leaves and off-shoots every year 
Some of the wild crops bear very good, sweet and useful 
fruits There are several species of wild herbs which 
bear useful fruits Theie are also some of parasite plants, 
like mistletoe, which grow by nature but have no use Their 
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giowth must be stopped Theie aic also flowciing plants 
which have a definite decorative value and, in some cases, 
they aie affordmg good flavour and essences lioin Ilowcis 
that are found to have specific values 

C FUEL, POWER AND ENERGY 

The subject of fuel and energy has been leceiving veiy 
slow and steady attention, from both official and non-official 
circles in the country The scientific developments aie 
the best guides and assist to investigate into the various 
prospects of fuel and eneigy It will have to be admitted 
that the availability of cheap fuel and energy can help in 
the advancement of industrial, agiieultural and economic 
conditions of the countiy 

Cheap fuels and cheap energy are, invariably, the 
elements of urgent demand Fuels like coal, petroleum 
oils and gases aie found to seive manifold purposes India 
IS poor m her resources for coal, petroleum and other com- 
bustible fuels, and it is a matter of speculation to correctly 
give judgment about future prospects There is a wide 
scope for further exploitation of all such available leserves 
of fuels Apart from the fuel value, these are also utilised 
for the geneiation of power and energy The basic value of 
fuels for the chemical processes in good many industries 
hke metallurgical furnaces and othei smelting operations, 
cement, glass, etc , is well recognised The production 
processes of innumerable chemicals and ceitain pioduets by 
the thermal reactions aie quite well-known 

Steam and electricity are the mam somces of energy and 
the same have, successfully, been harnessed foi numerous 
industrial and other domestic purposes Steam is generated 
from coal and serves the purposes of acting as a heating 
medium, and for the generation of mec^nical energy The 
electrical energy is pioduced from thermal stations and from 
hydro-electric sources and has gained sufficient importance 
m everyday industrial^ transport projects and seveial com# 
mercial and domestic appliances There are ample chances of 
producing electric energy m India, from the natural waterfalls 
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andliom the vanous uver dams Theie being a laige numbei 
ot streams, rivers and othei waterways, coiiS|dei able atteni ion 
IS lequired to explore the possibility of harnessing moie and 
more water energy into useful power It is, howevci , estimated 
that piesent hydro-electric projects aie producing only negli- 
gible amount of energy as compared to the potential hydro- 
electric eneigy lying unexploied It may not be worthwhile to 
enumerate the various uses of electncity , but, at the same 
time, one may state that the present developments in all 
scientific and industrial activities of the various countries 
are entirely due to electncity 

A broad classification of various types of fuels may be 
referred to as solid, liquid and gaseous fuels and all these 
types of fuels seive as sources for heating purposes oi for the 
production of steam or the geneiation of electncal eneigy 
The various types of solid fuels that aie having gieat 
mdustnal importance, are coal and coke A few other solid 
fuels such as wood, saw mills waste, bagasse and tree barks 
are also used but they have limited scope 

In India, coal is used for various purposes, t e , foi the 
generation of electrical eneigy or is consumed by railways 
and ship companies Coal is used m good many industries 
either for supplying steam energy or foi providing steam 
heat Major industries like iron and steel smelting which 
use the coking coal, stand as the biggest consumers of this 
fuel Other industries like that of cement, glass, ceramics, 
potteries require coal m large quantities Coal has a 
marked utility m the chemical furnaces, oxidation and 
reduction operations, reverberatory furnaces and lime kilns 
The distillation of coal and coal products also give in- 
numerable senes of important chemicals and dyes Coal 
IS also used for domestic purposes 

It IS estimated iSiat nearly 30 to 35 million tons of coal 
are raised every year and, out of such production, 80 to 85 
per cent goes for consumption by the railway and about 
4i5 per cent is taken up by iron and steel industry, including 
engmeermg workshops, about 10 per cent for textile, jute 
and paper industry, and about 5 per cent goes waste and 
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the balance foi miscellaneous industiies and other pm poses 
The detailed figifres of production and distiibution of coal 
ai e given below 

Prodeciiov and Distribution or Coal in India 


Pmtioulms 

1944 

1945 

194b 

1047 

794? 



iTIiownind Ions) 


Coal UAiseil 

2b,040 

28,776 

29,280 

31,176 

29 820 

(Jonl Desjifttt hod 

23 160 

24,648 

25,608 

25,872 

25,860 

Vishibiitton 






Jticlmn Bunkeis nnd E\j)oit 

1,440 

1,320 

1 SI? 

1 380 

1,752 

lidilwa} s 

9 660 

9 712 

in 944 

11 580 

9 552 

Eloctrio Supply Co 

1 164 

1,404 

1,416 

1,416 

1 S20 

Iron ind btttl Uoiks 

2 664 

2 784 

2 892 

3,156 

2 868 

Cimont 

732 

876 

804 

804 

672 

Cotton 'VIills 

1 416 

1,992 

1 956 

1,908 

1,872 

Jute Mills 

40S 

456 

600 

516 

636 

Eiigincinng 

264 

264 

204 

204 

228 

Pnpci Mills 

312 

196 

408 

312 

408 

Chemical Industry 

84 

120 

132 

144 

144 

Brick making 

108 

240 

600 

444 

684 

Others 

4 692 

4,572 

3,852 

3,552 

1,840 


It may not be possible to give a correct idea about 
the coal reserves of the country but it is a bare fact that 
the position about proper utilisation of coals is not satis- 
factory From the rate of consumption, it may not be 
beyond estimates to say that m about 50 years time, there 
might be a serious shortage ot coal if new reserves are not 
brought to light In view of such calculations, Government 
must take active steps either for conservation of existing 
reserves or make efforts to explore more resources Some 
of the basic industries like iron and steel smelting which have 
the major requirements for coking coal, should be given pre>* 
ference by way of allotments and cokmg coal should not be 
diverted for any other purpose Other grades [wh»ch are 
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suitable foi distillation, should not be put to any use othei 
than specified The vaiious vaiieties of cojil aie anthracite, 
coking coal, non-coking coal, lignite, bituminous, etc All 
such vaiieties must go to then propei oonsumcis The coal 
mining, as presently cairied out, is on a ver> pool standaid 
The piocess of mining is exceedingly wasteful and thcic aie 
no piovisions made for propei giadatioii Much ol the Jngli 
grade stuff goes m waste coal Fuithei, the mining operations 
demand planned working Adequate appioacli to dcepti 
seams is required It is, however, telt that peimancnt 
steps should be taken to check the various drawbacks in 
the coal mining industry and the production and distiibution 
must be restricted Coiismncrs like lailways should piefei- 
ably be run by eleetiical energy 

■* The utilisation of powdeied coal foi indiistiial puiposes 
has found a beneficial scope, as the high thennal efficiency 
attained by burning of powdered coal has found piefeiential 
use in industries like cement manufacture Powdered coal 
is ranked as first-rate fuel, on account of its low cost of 
operation and maintenance The old difficulties of finding 
proper use of powdered coal have been oveicome with 
standing advantages 

Liquid fuels are mainly the peti oleum and its allied 
pioducts which may, further, be classified as light, medium 
and heavy distillates The various commeicial giades are 
petiol, kerosene, crude oils and furnace oils, etc The various 
advantages of liquid fuels ovei the use of coal, aie in labour 
saving, low operating cost, and the reduced maintenance 
and depreciation charges The importance of liquid fuels 
has very well been realised during wai days, and it is a 
matter of utmost certainty, that every nation in the %vorld 
should either be self-sufficient m her natural resources of 
liquid fuels or must proceed towards seeking artificial methods 
of producing the same or, otherwise, look for substitutes. 

The basic requirements of aviation spirits, motor spirits 
•and lubricants, during war days, for militaiy operations 
have brought home to the people tlie impoitance of liquid 
fuel . The output of Indian Oil fields is really inadequate 
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The ]jaitiiiQn of the country has, fuithei, eliminated 
the oil fields of West Puniab The oil fields of Assam 
aie, howevei, being diained at full speed, and thcie 
aic no luithei piospeets of moie supplies Most ol the 
lequiiements m fuel oils have, so fai, been fulfilled thiough 
imports 

In view of the fact that mmeial oil resources of the 
country are very poor, attempts must be made to piodiice 
liquid fuels by artificial methods A good many piocesses 
of converting coal into liquid fuels have been successfully 
tried m foreign countiies, t e , distillation of coal, hydro- 
genation of coal tar and also by trying S5mthetic processes 
The utilisation of coal for such purposes sliould be given 
immediate attention 

There are also other liquid fuels, like alcohol, nfore 
popularly termed as “ power alcohol ” Alcohol is pioduced 
m the countiy m ample quantities and there are very bright 
prospects for expansion in this fine India is an agricultural 
country and there are good many agncultural products like 
sugar molasses and various types of complex caibohydrates 
which, on fermentation process, can yield specific productions 
of alcohols The present strength of sugar factories in 
India, indicates the extent of production of molasses which 
are obtained as by-products The utilisation of molasses 
has been a big problem for the sugar manufacturers, during 
the past years In fact, the utility of molasses m the 
fermentation process has leally given a gieat inducement 
to the sugar factories for the installation of distilleries and 
maintain them as attached imits, and is found to be the 
most beneficial plan This not only helps m the disposal 
of molasses, but also for finding out dependable sources for 
one type of useful liquid fuel It may be estimated that 
several miUion gallons of alcohol can* be produced, if the 
molasses are diverted to fermentation process Carbon 
dioxide gas which is a further by-product in the fermentation 
process can be recovered at a nominal cost and can be easiljsi 
recommended for producing synthetic hydrocarbons, car- 
bonates and other important compounds It would be 
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inadvisable to ignore such important pioblcms of national 
•\ alue The importance of gaseous fuels is ^mited and has a 
specific industrial value The uses of various types of such 
gaseous fuels like water gas, pioducei gases, may be too 
detailed for this chapter To sum up, it may be sufficient 
to state that theie arc no natural resources of gaseous fuels 
but, presently, aitificial methods of pioduction are cairicd 
out and they are being operated under limitations 

Although there aie vaiious toims ol energy, yet the 
electrical energy is leplacmg eveiy other form of eneigy in 
almost all branches of industry This fact has fully been 
realised all over the world It would require enoimous 
amount of natural fuels foi the geneiation of clectiic energy, 
and m older to preserve the fuel resouices without retarding 
th^ progress of industries, it is absolutely essential to utilise 
the water energy which is plenty in India 

At the present time, India is striving much foi the 
developments of industiies and the demand for cheap power 
IS of utmost importance The geneiation of power through 
hydro-electric souices has, howevei, been drawing much of 
the attention of the Government, aftei the World War I 
The steady development of hydro-electiic projects m the 
various provinces and States in India, have given quite 
satisfactory results 

It may be difficult to correctly speak of powei rtquiie- 
ments of the country but it must be stated that continued 
efforts aie needed to develop more and more lesources of 
energy, as the electrification schemes require immediate 
promotion Railways alone, which are covering several 
thousands of mileage on coal fuel, need to be lun by electric 
energy. The utility of power foi expansion of industry, 
agriculture, transport communication and other progressive 
social and domestic purposes is much on the increasing scale 

The latest figures of production of electrical energy are 
available from the tables, given overleaf, wherein details of 
distribution are also stated 

Hydro-electric centres, as they exist today, in the various 
provinces are being operated with beneficial motives as the 
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building of such projects, dams and bunds, definitely imple- 
ment the irrigation schemes of the country and aids the 
agricultural production The various piovinces like Bombay, 
Madras, East Punjab, United Provinces, Bengal and Bihai, 
Orissa and Cential Piovmces and Indian States like Mysore, 
Hyderabad have got very big projects Notwithstanding 
the fact that the power pioduction is majoi issue, the basic 
factor of cost cannot be ignored It had been observed that 
the various thermal units installed by, both private enterprise 
and the Government, are yielding cuirent supplies at lower 
rates than from the hydro-electnc centres The reason foi 
this IS the hi^ cost of mamtenance and the same has a 
supieme importance 

The industrialisation schemes can only be put into 
practice if cheap availability of power is assured to the 
various consuming industries The chemical industries, 
however, need power for various electrochemical and electro- 
thermic processes, m addition to the usual work of driving 
machinery The manufacture of good many chemicals is 
being advocated by the electrolytic method Cheap electric 
energy is demanded for such purposes Other electro- 
metallurgical processes which need the development of 
electrothermic furnace operations can only be encouraged 
if cheap power is available The cuirent lates of powei 
supply are very high and aie unpiopoitionate to the requiie- 
ments at some of the centres The present calculations aie 
from 4 to 6 pies pei unit whereas minimum of a pie pei unit 
should be expected for the economic centies It may be 
considered possible to stabihse the various industiies, especially 
electrochemical and electrothermic industries, on the basis 
of such rates 



CHAPTER IV 


HEAVY CHEMICALS 

H eavy chemicals aie, probably, the most imjioitant 
set of products which ioim basic raw mateiials for 
almost all mdustiies It is needless to eiiumeiate the 
various industries that consume heavy chemicals as the 
utility of heavy chemicals is, doubtlessly, lecognised to be of 
paramount importance It is observed that no country m 
the world can flounsh or pi ogress without the heavy chemicals 
industiy * 

A large numbei of industries have been referred to, in 
the various chapters, i e , textile industry (cotton, silk, ^art 
silk, woollen), sugar refining, paper and pulp industry, 
glass, ceramics, potteries, enamels, rubber, match, plasties, 
drugs and medicines, dyestuffs and textile auxiliaries, 
explosives, chemical cotton and celluloid, portland cements, 
coloured and white cements, agriculture and fertilisers, 
adhesive and glues, manufacturing cosmetics and toilets 
perfumery, food and fruit preservation, beverages, alcohols 
and spints, leather tanning, water proofing cloth, oil and 
leather cloth, paints, varnishes, lacquers enamels, and 
distempers, pharmaceuticals, soaps and other miscellaneous 
products Stiictly speaking, such industries are too many 
to be listed here Classification of certain important heavy 
chemicals is done under three broad heads (a) Sulphuric 
acid and allied products , (b) Alkalis including salts of sodium 
and potassium , (c) Miscellaneous chemicals 

A SULPHURIC ACID AND ALLIED PRODUCTS 

SULPHURIC ACID Sulphuric acid and its allied 
compounds are playing a magnificent part m the present- 
day chemical world Its utility in almost all the industries, 
directly or indirectly, has been sufficiently recognised Thrs 
mineral acid is placed in first and foremost rank of industries 
of international value Its importance can be ]udged from 
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the list of dependant industiies, i e , pioduction of chemicals 
(hydiochloiic acid, iiitiic acid , sulphijtes of alumina, 
ammonia, coppei, iron and magnesium , superphosphates, 
turkey red oil, chlorosulphonic acid, bichromates of soda and 
potash), fertiliseis, metalluigy, explosives, textiles, petroleum 
refining, electroplating, the stoiage cells and leathei tanning 
mdustiy It is estimated that about 55 per cent of the 
picsent pioduction of acid is being utilised in the manu- 
facture of allied heavy and fine chemicals, the lest is used 
for othei industries 

Sulphur, the chief law matenal for the sulphuric acid 
maiiufaetuie, ^is not available in India Italy and Japan 
were the pie-war sources of supply These sources were cut 
oft immediately after the World War II had been declared 
Emergency arrangements were made with the United States 
of America foi the supply of sulphur, during war days In 
the meantime, the local resources of Baluchistan deposits of 
sulphur, were also attempted for exploitation by the Govern- 
ment of India The purification of that sulphui oie, did not 
prove to be of much utility, as the cost of lehiiing was very 
high Other minerals which contain chemically combined 
sulphur, are available in plenty m India, i e , iron pyiites 
and gypsum In Smghbhum district of Bihar, huge supplies 
of pyiites aie found Simla deposits, however, have given 
good pyrites of 40 to 45 per cent sulphur contents No 
attempt has, so far, been made in India to utilise such sources 
of combined sulphur The presence of arsenic as an impurity, 
is undesiiable and has been detected in some of the deposits 
Nitrate of soda or Chilean saltpetre is another raw material 
for the sulphuric acid industry During war days, the 
nitrate of soda could not be imported, hence the manu- 
facturers started using saltpetre (potassium nitrate) 

Theie are 41 stilphuric acid plants functioning m the 
country, out of which 9 plants are worked on “ Contact 
Process,” the rest are operatmg on “ Lead Chamber Process ” 
Lead chamber process involves m burning of sulphur to 
sulphur dioxide and then oxidising the same to sulphur 
trioxidc with the help of oxides of nitiogen that are produced 
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by heating nitre or soda nitrate The dissolution of liio’s.ide 
of sulphur in wab^r, is carried out in chambeis made out of 
lead The weak acid produced by this piocess is fuithei 
concentrated by heating The contact process is, howcvei, 
a catalytic process , wheie sulphur dioxide gas is oxidised to 
sulphur tnoxide by passing over platinised asbestos The 
use of vanadium pentoxide has also been intioduced success- 
fully The acid thus produced after dissolution of gases in 
contact process, is of 98 to 100 per cent concentiation and 
IS of 1 840, specific gravity 

The contact process is much superioi to the lead chambei 
process, on account of several reasons In fact, the contact 
process is easier to opeiate than lead chambei process, and 
it needs less space for installation The cost of production 
of acid in the chamber process is approximately one and a 
half times that of the contact Such high cost m lead chambei 
process, is attributed to the fuel consumption for concen- 
tration of acid, from specific giavity 1 750 to 1 840 , whereas, 
m contact process, the maximum concentration is obtamed 
directly after oxidation In chamber process the depre- 
ciation is also very high 

The puces of sulphur and other raw materials determine 
the cost of production of sulphuric acid In the pre-war 
days, the rock sulphur was available at Rs 100 to Rs 150 
pel ton , whereas, during the war period, prices of sulphur 
were so high that manufacturers who got releases from the 
Government preferred to divert the goods to the black market 
and the same fetched very fancy prices Such fantastic 
price had considerably come down when imports were 
freely made after the war, and goods became available in 
the market at fair prices Chile saltpetre was available at 
Rs 60 to Rs 80 per ton before the war , but the highest 
maiket price, duiing war, even exceeded Rs 800 per ton 
As already stated, the non-availability of soda nitrate, dm mg 
war period, compelled the manufacturers to use potash 
nitrate which is locally available in India and the samci- 
fetched prices from Rs 500 to Rs 800 per ton, depending 
on quality , but, after partition of the country, saltpetre of 
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good quality is available at fairly high puces, as major 
portion of the production are found in Palcistan 

Government were obliged to enforce control over the 
puces and distribution of sulphuiic acid, duiing war days 
Production was mainly requisitioned lor the essential 
purposes and releases were made, on preferential basis, to 
those who had undertaken the war contracts ol supply 
The prices were regulated from region to region and were 
also specified for the varioi^ grades of concentration The 
contact plant producers were being directed to release their 
acid at comparatively cheaper prices The withdrawal of 
these controls, was affected soon aftei wai was over, as the 
emergency period had vanished 

The piesent annual production is estimated to be nearly 
80,000 tons whereas the pre-war figures were 25,000 tons 
The sulphuric acid industry enjoys natural protection because 
of the transportation and shipping difficulties The shipping 
companies, at the same time, do not undertake transportation 
as acid is dangerous to handle Even the freight is fairly 
high for hazardous items The imports of sulphuric acid 
have been made to a very httle extent and the same can be 
visualised from the figures given below — 

Imports of Sulphuric Acid 


Year 

Quantity 

Rupees 

{Tons) 

(Thousands) 

1937-38 

132 25 

25 

1988-89 

131 40 

29 

1989-40 

265 00 

48 

1940-41 

111 75 

85 

1941-42 

38 80 

13 

1942-48 

22 90 

8 

1948-44 

0 85 

1 

1944-45 

1 90 

18 

1945-46 

4 65 

7 

1946-47 

4 65 

10 

1947-48 

4 05 

18 

^948-49 

5 20 

9 
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Piesently, the imports, aie practically negligible The 
annual late of praduction in the lollowing yeais is as uiidci 

PnonucnoN oi Suiphuric Acid 


Yeai 

{Thousand Tons) 

1937-.38 

26 8 

1938-89 

25 0 

1989-40 

30 7 

1941 -42 

48 0 

1942-43 

40 7 

1948-44 

^ 0 

1948-49 

80 0 


From the production point of view, Bengal ranks /he 
first place and the next is Bombay The production at 
centres like East Punjab, Bihar and Madras might be 
expanded at a later date, when the resources of minerals 
containing sulphur (pyrites and gypsum) would be exploited 
on a commercial scale 

As regards further prospects of this industry, it will 
have to be admitted that India is, decidedly, far behind 
HI her industrial advancements It may not be difficult to 
imagine, that with the introduction of fertilisers manufacture 
in the country according to plans, the sulphuric acid pro- 
duction could be five times the present figures during the 
course of ten years This, however, accounts for the 
installation of fertiliseis plants, the schemes for which is 
bomid to mature for the promotion of the country’s agri- 
cultural production 

From the technical point of view, sulphuric acid 
industry is very much handicapped by way of materials of 
constiuctions for the reaction chambers, handlmg, storage 
and transportation of the acid This is a problem of vital 
importance and is a real worry for a technician Lead metal 
sheets, aie mainly used for all types of constructions, hke- 
Glovers tower lining, "reaction chambers, pipes and storage 
tanks. The concentration of weak acid is, howevei, done in 
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fused silica equipments, and this ariangement is teimed as 
the Cascade system Pumping of acid i^ done by pumps 
made out of antimonial lead which is a haid vaiiety The 
jomtmg IS done with asbestos 

Mild steel tanks are used foi the stoiage ol concentrated 
acid (sp gr 1 840) The utihty of special alloys like stain- 
less steel and monel metal has been suitably lecognised, but 
the cheap availability of these alloys is difficult These 
alloys are not locally produced m India The Indian manu- 
facturers are definitely at a disadvantage as they have to 
depend, entirely, on imports for such materials of construction 
There was not much difficulty in obtaining the supplies of 
lead sheets be^ie the war, but acute shortage was felt during 
the war period Even today the sources for these products 
are veiy much restricted although wai has been over since 
the year 1945 In the event of such dependability, attempts 
have to be made for the manufactuic of equipments and 
look for opportunities of creating the replacement of parts 
locally 

As legal ds by-products from this industry, only nitre 
cakes oi salt cakes are produced, depending on the use of 
potash or soda nitrate, and such cakes are furthei utilised 
for producing potash alum and Glaubers’ salt, respectively 
The pioduction of A R and B P quality of sulphuric acid 
was also attempted successfully by a few manufactureis Puie 
qualities of acid are in demand in good quantity by the 
analytical and pharmaceutical laboratories At times, theie 
are complaints about the punty of the stuff as, usually, the 
technique lacks in the production of standard grades 

HYDROCHLORIC ACID It is one of the important 
mineral acid like siUphuiic acid and has varied uses in good 
many industries More important uses of this acid are m 
textile industry for the decomposition of lime soap, which is 
formed when cotton tissues are impregnated in fatty mattei 
It also finds use m galvanizing , and in the metallurgy of 
copper, nickel, cadmium, zinc and iJismuth , for dissolving 
metals in this acid or mixed with nitric acid The pioduction 
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of zmc chloride and ammonium chloride is also dependant 
on this acid Hydrochloric acid is also used in othei chemical 
processes, i e , for the production of chlorine, chloral hydiate, 
chloroform, methyl chloi ide, chloro-bcnzyl, alizarine, resoi cine, 
salicylic acid, etc There are other innumerable uses of 
hydiochlonc acid as almost all chemicals of chloride group 
are prepared with the help of this acid 

The commercial methods for the production of hydro- 
chloric acid, so far adopted m India, is by the leaction of 
common salt and sulphunc acid which are heated together 
The hydrochloric acid gas, evolved as a result of this reaction, 
IS absorbed m pure water The commercial ^ades accepted 
by the market, range from sp gr 1 16 to sp gr 1 20 with a 
purity of 29 to 82 per cent 

The annual consumption of hydiochlonc acid in pre-war 
days, was about 400 tons , whereas the indigenous production 
was up to 850 tons Small quantities of this acid have been 
imported in the past The imports have, however, been 
declining and the same can be viewed from the actual 
figures of imports, mentioned hereunder 

Imports op Hydrochloric Acid 


Year 

Quantity 

Rupees 

{Tons) 

(Thousands) 

1937-88 

46 05 

15 

1938-39 

37 10 

19 

1989-40 

28 85 

15 

1940-41 

21 46 

17 

1941-42 

8 95 

7 

1942-48 

2 02 

8 

1943-44 

0 55 

1 

1944-45 

2 00 

5 

1946-46 

3 10 

5 

1946-47 

1 20 

4 

1947-48 

8 15 

20 

1948-49 

4 50 

14 


The present annual production of acid has been 2,500 
tons. It is believed by some circles that a state o& over- 



HEAVY CHEMICALS 


105 


production has ainved, as the high figure of pi esent production 
was meant to meet ceitam urgent lequiremfnts of wai which 
IS now over But it will never be wise to feel that a state 
of over-production is attained since the anticipated industrial 
developments m the country shall make the increased 
production entirely consumed 

The cost of production in different parts of the countiy 
vanes considerably, depending on the various factors, i e , 
rates of sulphuric acid, salt, and fuel , the manufacturing 
and other oveihead expenses The rates of salt and acid 
differ considerably on account of the elements of freight 
which vary for place to place The availability of salt at 
cheap rate helps in cutting down the cost The manufacturing 
and overhead expenses vary, depending on the unit size of 
manufacture and unit of organisation for production and 
distribution With the abolition of salt tax , the pnce 
level, onginaliy maintained by the excise controls, has 
considerably changed and the availabihty and prices of salt 
are now, at the meicy of trade. 

Synthetic hydrochloiic acid is also produced by the 
burning of chlorine gas in the atmospheie of hydrogen gas 
The acid is obtained at the cheapest cost by this piocess 
Hydrogen and chlorine, both m gaseous foim are obtained 
as by-products in the electrolytic manufacture of caustic 
soda The cost of synthetic hydrochloric acid is estimated 
to be nearly one-fourth of the one, produced by the chemical 
process Messrs Tata Chemicals Ltd , have got fused silica 
equipments with fairly good production capacity Other 
methods of acid production can also be employed but they 
have little commercial value at the moment 

Almost all the sulphuric acid manufacturers produce 
hydrochloric acid As regards the materials of construction 
? e , reaction chamber’s, letorts, condensers and gas absorp- 
tion containeis, handling, storage and transportation of 
hydiochlonc acid one has to face similar difficulties as those 
«f sulphuiic acid The cast non furnace pots meet high 
depreciation, if they are not properly looked after Stone- 
ware pipes and fused silica equipments aie usually used for 
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condensing purposes For the puipose of pumping, hdid 
lead pumps aie li^so essential The production of acid pi oof 
bricks foi the lining of stoiage tanks is desuablc Special 
alloys and synthetic resins are being mtioduced as the com- 
meicial materials of construction, in other countiies The 
local production of these materials will gieatly help m 
minimising the constructional and operatmg difficulties 

The production of chemically pure acid and of B P 
standard, is attempted by certain manufactuiers These 
pure acids find use in dispensaries and chemical labor atones 
Some of the manufactuiers have taken up the production of 
A R and C P hydrochloiic acid The technique of standaid- 
isation of final products must be given due importance 
The salt cake which is mostly a bisulphate of soda, is 
used for the production of Glaubers’ salt This, however, 
involves the consumption of soda ash for neutralisation of 
excess acidity 

NITRIC ACID Nitric acid is a mineral acid of inter- 
national importance, as some of the nitrate and nitro deri- 
vatives foim key chemicals lor explosives Other important 
items of pioduction from nitnc acid are nitro cellulose, azo 
and diazo dyes and fertilisers Gold, silver and coppei 
refinenes are also the consumers of nitric acid Besides 
these uses, nitric acid has a very large number of industries 
to serve The commercial qualities of nitric acid which are 
accepted by the market are of sp gr 1 40 to sp gi 1 42, 
with percentage of purity of 68 to 70 per cent 

The commercial method of production, as presently 
adapted m India, is by heating sulphuric acid and nitrates 
of sodium or potassium, depending upon tjie availability 
Sodium nitrate is known as Chile saltpetre and is imported 
from abroad, whereas potassium nitrate is produced in several 
places m East Punjab, United Provinces and Bihar The 
West Punjab share of saltpetre production is fairly large 
The pre-war annual productions of nitric acid was 
about 500 tons as against the present production which 
amounts to nearly 2,750 tons The imports of mtsic acid 
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have, however, been on the decline, as is clear from the 
following figures 



Imports of NirRic 

Acid 

Yeai 

Quantity 

Rupees 

(Tons) 

(Thousands) 

1937-38 

120 85 

41 

1938-39 

65 75 

27 

1939-40 

79 75 

80 

1940-41 

38 75 

21 

1941- 42 

1942- 48 

0 75 

2 

1943-44 

0 25 

1 

1944-45 

1 35 

4 

1945-46 

2 20 

4 

1946-47 

2 35 

4 

1947-48 

2 85 

9 

1948-49 

4 96 

18 


There had practically been no imports during war years 
It may be veiy imreasonable to state that a stage of 
over-production has been leached In fact, the production 
will have to be doubled, in a course of 5 yeais, if the scheme 
lor producing fertilisers and the planning of industries is 
actually brought into practice 

The cost of production of nitnc acid vanes consideiably 
and the major reasons for such variations are the widely 
different rates of sodium nitiate and potassium nitiate 
The rates of sodium nitrate range from Rs 800 to Rs 400 
per ton whereas the rates of good quality of potassium nitiate 
ranged from Rs 500 to Rs 800 per ton which liave, further, 
gone up after the partition The pre-war pnces of soda 
nitrate have been Rs 60 to Rs 80 per ton and that of potash 
salt up to Rs 160 pe^* ton, respectively 

The pioduction of synthetic nitric acid by the oxidation 
of ammonia, has not been commercialised m India, so far 
It may be anticipated that synthetic ammonia plants shall 
find a better field in the country i^en schemes for the 
production of fertilisers are matured The process of 
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fixation of atmospheric nitrogen into nitric acid either 
through the oxi(le of nitrogen or through ammonia, might 
entiiely replace the present chemical methods of manufactiue 

Nitric acid maiiulacture is earned out by almost all 
the sulphuiic acid manufactuiers Chemical engineeis have, 
however, been handicapped so far as the handling storage 
and transportation of nitric acid is concerned The heating 
retoits are made of cast iron and the condensois are made 
out of fused silica The pioduction of fused silica equip- 
ments IS a highly techmeal 30b and has not been taken up, 
in India , and for ordinary replacements and repairs, it is 
desired to look for imported parts Stoneware 3ars are used 
for the storage and handling purposes The contact of nitric 
acid with wooden structures must be avoided at all costs 
Special alloys and resins, have been introduced as storage 
and reaction vessels in other countnes , but m India, these 
are not very popular 

The production of B P , A R , and fuming nitric acid, 
has been taken up in India by a few manufactunng units 
It IS advisable to improve upon the technique of production 
and maintain the standard of products 

The by-products from the nitnc cake is a mixture of 
bisulphate and sulphate of soda or potash, dependmg upon 
the used sodium or potassium nitrate The soda bisulphate 
IS converted into Glaubers’ salt where the bisulphate of 
potash IS directly used for the production of potash alum, 
without neutralising the excess acidity 

ALUMINIUM SULPHATE The sulphate of alumma 
IS very largely used for water puiification and has defimte 
uses m paper and textile mdustnes Further, it is used in 
the manufacture of water proofing agents and for the pro- 
duction of stearate of alummium whfch is invanably used 
in the preparation of greases Potash alum is formed if 
potassium sulphate and alummium sulphate are crystallised, 
together in molecular proportion The paper and textile 
mdustnes prefer sulphate of alumma, free from iron, as 
the presence of iron does not give desirable shade in coloured 
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paper and the consumption of the dyes is also moie In 
paper industry, it is actually converted .into aluminium 
rosinate which acts as sizing agent 

Bauxite and sulphuric acid aie the chief raiv materials 
required for the manufactuie of sulphate of alumina 
Bauxite is available in plenty m India especially in Bihai, 
Central Provinces and Kashmir State Aluminium sulphate 
IS graded according to the alummium oxide contents The 
common grades are of 14 to 16 pei cent alumina contents, 
while grades up to 18 per cent are also sent to the markets 
The production of iron free aluminium sulphate is being 
carried out only by a few manufacturers The present pro- 
duction of sulphate of alumina m India is, nearly 14,000 tons 
a year whereas in pre-war days it was nearly 6,000 tons 
Alu?nina sulphate has also been imported, in India, in 
considerable quantities in the past year and the figures of 
import are as under 


Impoets or 

Aluminium 

Sulphate 

Yeai 

Quantity 

Rupees 

{Tons) 

(Thousands) 

1937-38 

2,387 95 

138 

1938-39 

1,772 55 

111 

1939-40 

2,290 65 

198 

1940-41 

2,383 95 

319 

1941-42 

496 00 

51 

1942-43 

699 60 

102 

1948-44 

2,236 75 

323 

1944-45 

4,499 00 

658 

1945-46 

1,887 95 

882 

1946-47 

580 90 

122 

1947-48 

920 40 

290 

1948-49 

923 35 

189 


It IS felt that the production can be pitched to the 
country’s requiiements and the imports can be stopped 
T!he ruling prices of sulphate of alumma are quite competitive, 
and vary from grade to grade Furth&r leduction in prices 
of the same is also possible if the acid puces are leduced 
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Sulphate of alumina is produced invariably by sulphuric 
acid manutactujers The process ot manufacture is veiy 
simple and it involves the use of lead lined tanks The final 
concentrated liquor is allowed to crystallise in small moulds 
Dumig the war, there was statutoiy contiol ovei the 
distribution of sulphate of alumina, as it was consideied as 
an item of eonsiderable importanee The contiol over 
distribution and prices, then enforced, was later on with- 
drawn, immediately after the war was over 

POTASH ALUM The production of potash alum is 
also earned out universally by the manufacturers of sulphate 
of alumina To start with, the nitre cake v^ich is, usually, 
a mixture of sulphate and bisulphate of potassium is directly 
taken to the lead lined reaction tanks to which sulphuric ^icid 
and bauxite are already added Chemical reaction is promoted 
with the help of steam operating m lead coils The process 
of crystallisation is earned out in large cask type moulds 
Potash alum is a very important product of industrial 
value and is always in good demand The pre-war production 
of potash alum was nearly 4,500 tons per year, although 
imports were also being made in heavy quantities The 
figures of imports during the past few years are as under 
Impokts oe Alum 


Year 

QuanUty 

Rupees 

(Tons) 

(Thousands) 

1937-88 

209 15 

SO 

1938-39 

196 15 

30 

1939-40 

521 20 

163 

1940-41 

732 35 

565 

1941-42 

183 75 

64 

1942-48 

152 65 

81 

1943-44 

869 30 

96 

1944-45 

829 10 

202 

1945-46 

158 55 

48 

1946-47 

81 30 

27 

1947-48 

29 05 

20 

1948-49 

6 25 

4 
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The imports aie on the decline and the piesent 
pioduction can totally meet the country’s (Jemand Potash 
alum is finding use in various industries like dyeing, tanning, 
paper industry and is, also, requiied for water purification 

Presently, potash alum is manufactured in reasonably 
good quantities m India and the figure of pioduction is 
neaily double that of pre-war The ruling prices are quite 
competitive and aic in line with the cost of imported stocks 
Prices can be fuithei leduced if cut is made in the cost ol 
sulphuric acid 

SODIUM SULPHATE The hydiated sodium sulphate 
IS known as Glaubers’ salt It is laigely used as mordant in 
the dyeing process, in textile industry Sodium sulphate of 
B ^ qualities is used as a medicine It is also largely used 
in paper industry in the soda sulphite process The natural 
sources of sulphates of soda, have been located in Bihar 
where it occurs as Khan salt with 75 to 80 per cent sodium 
sulphate contents Deposits of sodium sulphate have also 
been found in large quantity in brine lakes of Rajputana 
Huge stocks have been estimated at Didwana in Jodhpur 
State where plants for the manulactuie of sodium sulphide 
have been installed Sodium sulphate gives sodium sulphide, 
on chemical reduction Sodium sulphate is also used in 
glass industry and for the production of sodium silicate 

Sodium sulphate is pioduced from the salt cake which 
IS obtained from the hydrochlonc acid manufactuie It is also 
produced as by-product in the manufacture of potassium 
bichromate but it contains about 2 to 3 per cent of mechani- 
cally adhered bichiomates The ciude stock of sodium 
sulphate fiom bichi ornate factory can directly be utilised 
for the production of sodium sulphide 

Commercially, there aie thiee varieties of sodium 
sulphate and are differently used The sodium sulphate crystals 
(Glaubers’ salt) which contains 48 per cent sodium sulphate 
«.nd 56 per cent water of crystalhsation aie used, principally, 
as a leveller m dyeing wool and silk, lor the precipitation of 
bariuna sulphate oi blancfixe, for neutialising of sulphonated 
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oils, for treating softened boilei feed watei and also used 
for salting skins ^ The sodium sulphate anhydrous which is 
99 per cent pure, does not contain any water of eiystalhsation 
It is used for diluting dry dyestuffs and is also consumed in 
tanning industry and it serves similai purpose as that of 
Glaubers’ salt Sodium sulphate technical (salt cake) is 
used in the manufacture of sulphate pulp in paper and 
glass industries and in the manufactuie of sodium sulplude 
The late of imports of sodium sulphate during the past 
years can, however, be viewed from the following figures 

Imports or Sodium Sulphate 


Year 

Quantity 

Rupees 

{Tons) 

{Thousands) 

1937-38 

1,674 45 

85 

1038-30 

1,724 60 

95 

1939-40 

1,717 40 

127 

1040-41 

605 45 

74 

1941-42 

1,120 45 

160 

1942-43 

860 40 

185 

1948-44 

864 00 

55 

1944-45 

51 70 

8 

1945-46 

24 05 

7 

1946-47 

39 00 

17 

1947-48 

8 30 

11 

1948-49 

45 75 

29 


The present annual output of sodium sulphate is 2,000 
tons and is produced mainly as by-product 

The imports of this commodity are gradually vanishing 
as the present production is qmte sufficient for the country’s 
requirements 

IRON SULPHATE {GREEN COPPERAS) Ferious 
sulphate is also known as green \itriol Its main use is in 
the ink mdustiy In mineral khaki dyeing, it is used for the 
purpose of toning reddish tinge of the dye and is much used'' 
in calico printing In fact, the iron salts of natural gallates 
are responsible foi giving special tints and shades 
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The raw matciials lequired foi the manulacture of non 
sulphate, aic sciap non and sulphuiic a|:id Its cost of 
production does not diffei much with the different manu- 
laclurers, except that proper efficiency has to be attained in 
the ciystallisation process The present produc tion, howcvei , 
IS in line with the demand The pie-wai production nas 
nearly 500 tons It is imported m India in small quantities 
The figures of impoit, during the jiast few ycais, are as under 


Imports of Ferrous Suipiiatl 


Yeai 

Quantity 

Rupees 

(Tons) 

(Thousands) 

1987-38 

46 05 

8 

1938-39 

155 80 

86 

1939-40 

59 20 

21 

1940-41 

12 65 

4 

1941-42 

6 50 

7 

1942-43 

7 06 

7 

1948-44 

2 80 

3 

1944-45 

3 65 

5 

1945-46 

9 80 

8 

1946-47 

7 00 

9 

1947-48 

1 20 

8 

1948-49 

82 06 

15 


The qualities produced by a few manufacturers aic veiy 
pool and the product is, sometimes, completely oxidised 
before it reaches the consumeis No special care is being 
taken to the storage of the commercial quality as theie is 
no regulai demand of this product It leases the manu- 
factureis at veiy cheap lates and they do not caie to pack 
it properly The pioduction of ferious sulphate (A R 
quality), though a line of minor interest, can be developed 
on small scale The production of feiious ammonium 
sulphate, a stable salt of feirous sulphate and ammonium 
sulphate, can also be attempted on small scale , but theie 
IS limited demand and such articles can only be manufactuied 
if specialised eqmpments for vacuui;^j crystal drying aie 
made available Theie is over-production of this commodity 
in the country and impoits are not at all wanted 
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COPPER SULPHATE Coppei sulphate is also known 
as blue vitriol ^It finds use in calico pnnting and lor the 
production of coppei pigments, i e , lime blue, copper 
chromate, blue veiditer, in the picparatioii ol coppei log- 
Avood ink to pi event rot in timber and foi making it fliepioof 
Its most important use is in the manufactuie ol fungicide 
and insecticide, especially foi use in tea and lubber estates 
It is also used m the elcctiometnllurgical process and foi 
electrolytic lefinmg of coppei and, in puie foim, it is used 
as analytical leagcnt in the laboratories The diazo colouis 
are made peimaneiit by the use of coppei sulphate It has 
other vailed uses and is used as base for the production 
of coppei electroplating chemicals, like oxide, chloiide 
acetate, nitrate, caibonate and other complexes of cyanides, 
double cyanides, pink coppei salt for the plating baths and, 
also, for the production of bronzing solutions In the 
medical profession its uses are lecognised as tonic, astringent 
and emetic, but in large doses, it is an iriitant poison Its 
use has been recommended in dysentery, diaiThcea, epilepsy, 
hysteria, etc 

The coppei metal scrap is oxidized by the process of 
heating in special furnaces and is, later on, converted into 
sulphate by the action of sulphuric acid There is deficient 
supply of copper metal and scrap in India The production 
of copper sulphate from copper pyiites has not been properly 
attempted On a small scale, certain manufacturers use 
Avaste liquor from silver refineries Avhich are, piimaiily, nitrate 
solutions and are reacted with sulphuric acid Nitric acid is 
obtained as a by-product in this process The production cost 
■of copper sulphate is practically negligible in this process , as 
the nitric acid thus produced, compensates for the cost of 
liquor This process is, of course, earned out on a small scale 
operation and cannot be recommended' as a commercial one 

There are, at present, more than a dozen manufacturers 
who are concentrating on the production of this commodity 
Production of copper sulphate is being carried opt op 
irregular scales m India, and it is very difficult to lay one’s 
hand on the pre-war figure It is, however, recorded that 424 
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tons ot coppci sulphate were produced m the year 1948 The 
figures of imports duimg the past few years ^le given below — 

Imports or Copper Suiphaie 


Yeat 

Quantity 

Rupees 

{Tons) 

{Thousands) 

1937-38 

1,745 75 

551 

1938-39 

1,420 75 

428 

1939-40 

1,906 05 

737 

1940-n 

980 SO 

452 

1941-42 

1,167 45 

634 

] 942-43 

2,233 80 

2,002 

1943-44 

. 1,658 70 

1,246 

1944-45 

1,606 35 

1,208 

1945-46 

608 55 

398 

1946-47 

801 65 

584 

1947-48 

1,809 70 

680 

1948-49 

1,276 45 

957 

The cost 

of production of coppei 

sulphate IS 


competitive and the import puces aie, sometimes, prohibitive 
The imports may, however, be discouraged and the local 
manufacturers may be given facilities to maintain the 
production figures and they must be given assistance to 
piocuie the necessary raw materials The material of con- 
struction needed for the production purpose, should be acid 
resistant Monel metal containers are generally preferred 

MAGNESIUM SULPHATE {Epsom Salt) Hydrated 
magnesium sulphate, in very pure form, is vei y well known 
to the medical piofession as “ Epsom Salt ” It is also used 
for sizing purposes in textile and paper indiistnes and as 
an oil draining agent in paint and varnish industry 
Attempts have been made to piepare it from natural sources 
like sea bittern along with magnesium chloride but by this 
process it is difficult to attain the pioper puiity 

Epsom salts both m technical and B P grades, are being 
produced in India mostly from magnesite and sulphuric 
acid Magnesite is, chemically, magnesium carbonate and 
IS found m sufficiently pure condition, Good quality 
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magnesite is piodueed in places like Mysoie and Madias and 
Idar State in Soi^ith India 

The prices of magnesite at the mine pit, ai e faulv Ion 
but the fi eight expenses are comparatively high Dolomite 
which IS a natmal mixtuie of magnesium carbonate and 
calcium carbonate is also used as law material Dolomite 
IS also available in plenty and can, advantageously, be used 
in the absence of magnesite as calcium caibonate does not 
much effect the final pioduct 

The process of manufactuie involves the chemical 
reactions of magnesite with sulphuiic acid in lead lined 
equipments and, later on, othei processes of crystallisation 
and purification aie followed More than two dozen manu- 
facture! s are producing this salt m the vaiious centres in 
the country, on a reasonably big scale 

The piesent pioduction of Epsom salt in India is about 
1,200 to 1,500 tons Epsom salt has been impoited m good 
quantities, as is evident from the figures of imports of the 
past few years, but the same have been declining and the 
present imports are piacticaUy ml 

Imports or Magnesium Sulphate 


Yeat 

Quantity 

Rupees 

{Tons) 

{Thousands) 

1937-88 

489 25 

58 

1988-89 

388 85 

46 

1989-40 

185 10 

32 

1940-41 

42 05 

25 

1941-42 

27 60 

21 

1942-48 

16 60 

14 

1948-44 

30 85 

28 

1944-45 

44 20 

43 

1945-46 

17 05 

18 

1946-47 

80 85 

26 

1947-48 

52 10 

56 

1948-49 

0 75 

1 


Epsom salt B P quality is consumed in big quantities 
in all paits of the country The stage for self-sufficmncy of 
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pioduction and consumption has alieady been .xttained and 
there is a good deal ol competition in the^local market for 
this item and tiade prices toi the same aie maintained at a 
reasonable level In fact, theie are good chances for 
exporting this commodity 

As regaids by-pioducts, caibon dioxide is pioduced 
duiing the chemical reaction but the quantity of gas in this 
paiticular operation is not worth considering it as a com- 
mei cial problem 

B ALKALIS INCLUDING SALTS OF SODIUM AND 
POTASSIUM 

CATJSTlC SODA Caustic soda is one of the populai 
chemicals which possess fiist rate importance in the industiial 
fielBs Its value can be judged from the fact that almost 
all big industries require this chemical for one purpose or 
the other It is also an essential raw material foi the 
manufacture of all types of soaps In addition to this, it is 
used m papei factories for the production of pulp from 
different raw materials like wood, bamboo, grass and rags 
In textile industry, it finds seveial uses, le, for cotton 
mercerization in rayon and artificial silk industries, and in 
cellulose him manufacture Further, it is used in industries 
like dyestuff, explosives, metallurgy, ceramics and for other 
miscellaneous purposes 

Caustic soda is used m rubber reclaiming processes and 
finds use in the petroleum leflning industry In the 
production of vegetable oils and in electroplating and htlio- 
piinting process, caustic soda is used in good quantities and, 
to some extent, in the pioduction of adhesive and glues 
Other important uses of caustic soda aie for the manufacture 
of cosmetics, toilet piepaiations and disinfectants. It finds 
use as a degieasmg anti cleaning agent in all types of processes 
and as an insecticide fox plantations Caustic soda is also 
used as raw material for the manufacture of a large number 
«t fine and heavy chemicals and other miscellaneous products 
like textile auxiliaries It has a marked* utility in innumerable 
organic, and inorganic processes 
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Caustic socLi is piodueecl by two diffeieiit pioccsscs, 
? e , cltctiolytic j^uethod and the chemical method oi Iht 
causticization process The electrolytic method involves in 
producing caustic soda by clcctiolysis of common salt 
solution in special electrolytic cells, with oi without 
diaphragms Theie are good many patents obtained loi 
the opciatioii and constiuction of such plants m foieign 
countries The chief law mateiial m this process is puie 
common salt, which is chemically sodium chloiide Salt 
must be free from impurities like sulphate The giaphite 
anodes which form an important constructional paits of 
cells, deteiioratc at a rapid rate if sulphate contents of salt 
are found high These electrolytic cells are mostly the 
mercury cells Chlorine and hydrogen gases are released 
as a result of electrolytic and chemical action The weak 
caustic lye obtained from this piocess, is concentrated in 
evaporators, where excess salt is, also, separated out, during 
the process of concentration Ultimately, strong solution is 
fused into a solid mass in cast iron pots In the causticization 
method, soda ash and lime are used as raw materials This 
process is also earned out economically under specific 
conditions of temperature and concentration 

There are a few caustic soda manufacturers in the 
country and the prominent ones are Messrs Mettur Chemicals 
and Industrial Corporation Ltd , Mettur Dam , The Alkali 
and Chemical Corporation of India Ltd , Rishra neai 
Calcutta (a subsidiary company of Messrs Imperial Chemical 
Industries (India) Ltd , The Tata Chemicals Ltd , Mithapui 
It IS reported that some of the papei mills in India have also 
small plants of caustic soda and they produce the same for 
their own requirements 

The Mettur Chemical and Industrial Corporation Ltd , 
Mettur Dam, started operations of plant m the year 1941, 
whereas its factory erection was taken up as early as 1987 
It IS an electrolytic plant, with a production capacity of 
nearly fiye tons per day They have provisions to produce 
bleaching powder, liquid chlorme and also to recover hydrogen 
The Alkali and Chemical Corporation of India Ltd , have 
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got then plant at Rishia and it i<. also an electiolytic plant 
Then factoiy at Khcwia m Jhelum dis^iict of Western 
Pakistan haAC got a soda ash plant Mith eapacitv of 60 tons 
pel day This plant began opeiations in the yeai 1911 
They also piopose to cairy out production hi the chemical 
method The Tata Chemicals Ltd , Mithapui , haA e an 
electiolytic jilant of caustic soda with a capacity of 2,000 tons 
pel year and they have piovisions foi pioduction of 6,000 
tons by chemical method, using soda ash as laiv mateiial 
It will be woithwlnle to note that all these plants aic 
opeiatmg undci capacity The total pioduction duiing the 
last year has been moie than 4 000 tons On the other 
hand, the plants attached to the paper factories aie pioducing 
nearly 14,000 tons of caustic soda 

PnoDUCTiON or Caustic Soda 


Yeai 


Quantity 

(Tons) 


1947 3,814 

1948 4,883 

1949 (Jan -March, 3 months) 1,528 

Caustic soda is being imported in India in a veiy large 
quantity, and the local pioduction is comparatively veiy little 
The figuies of impoits during the past few years are as undei . 


Impoets op Caustic Soda 


Yeai 

Quantity 

Rupees 

(Tons) 

(Thousands) 

1937-88 

25,924.25 

4,281 

1938-89 

250,56 70 

4,545 

1989-40 

35,680 65 

7,231 

1940-41 

84,940 90 

7,562 

1941-42 

26,589 60 

6,757 

1942-43 

27,559 00 

8,837 

1943-44 

35,854 90 

11,091 

1944-45 

42,280 55 

18,058 

1945-46 

37,908 50 

11,674 

1946-47 

29,890 75 

8,938 

1947-48 

21,281 05 

11,184 

1948-40 

91,589 80 

76,504 
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The comnicicicil demands ot caustic soda which ueic 
iieailv 30,000 to ^10,000 tons pei year hd\e jnescnlly been 
sti etched up to double The piobable bieuk-up of such 
lequirements has been loughly estimated to the ordoi ol 
soap mdustiy from 30,000 to 35,000 tons pci year, in textile 
industry, 20,000 to 25,000 tons, in papei mdustiy about 
25,000 to 30,000 tons and for othei miscellaneous puiposes 
fiom 7,500 to 10,000 tons making a total rough estimate ol 
neaily 80,000 to 100,000 tons duiing the course ol the next 
five yeais Such estimates are a bit on the higher side but 
scope is being kept for all-iound industrial developments, 
with a view that senes of new consumei industries would 
come into existence 

The Indian Tarifl Boaid examined the case of this 
mdustiy in July, 1946 and recommended protection to Ihc 
local pi odueers ot caustic soda The figures of cost pi oduction 
and the landed cost, were compared and the case for the 
grant of subsidy was forwaided to Goveinment of India 
with an assumption that the landed cost would be fiom 
Rs 15 to Rs 16 cwt It was based on the figures supplied 
by Messrs Imperial Chemical Industries (India) Ltd The 
cost of pi oduction by Messis Mettur Chemical and Industrial 
Coipoiation Ltd , was examined to be above Rs 19 per cwt 

The imports position of caustic soda in India was quite 
satisfactory before war, but during the wai period, the 
situation detenoiated as the foieign supplies were inadequate 
Caustic soda was available at Rs 8 to Rs 10 per cwt before 
the war whereas prices went up nearly to Rs 20 per cwt 
during war period The monopoly for the supply to India 
markets had all along been held by Messrs Imperial Chemical 
Industries (India) Ltd Caustic soda was released midei 
the direction of the Chemical Directorate of the Goveinment 
of India when contiols were enforced, during war The 
unofficial market prices were very high Immediately after 
the war was over, there was further detenoration in th§ 
world s supply positidli of alkalis Quotations from abroad 
became very unsteady and the trade position was badly 
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shaken at that time m India Caustic soda was then veiy 
scaice with the lesulL that blackmaikct pr,jccs went as high 
as Rs 150 to Rs 250 pei cwt 

The fluctuation in prices during the yeai 1947 and tiade 
quotations fiom foieign couiitiies like U S A , U K , Relgmni, 
indicated that the world s alkali position had gone beyond 
contiol The inipoit position ol caustic soda was unsatis- 
lactoiy till the end of the yeai 1947 and even the puces weic 
fairly high Latei, in the beginning of the yeai 1948, impoits 
were allowed more liberally liom USA and, by the middle 
of the year, moie and moie hcences for imports wcie issued 
by the Commerce Ministry to several importers with the 
results that the impoits allowed in this way had piactically 
crossed the stock satmation limit m the markets and puces 
fell* considerably much below the cost The maiket position 
was unsteady till the end of the yeai 1948 when caustic soda 
pnees sank so low that most of the impoiters who had to 
hold the stocks on account of non -availability of the customeis 
weie obliged to offer stock at desperately low prices and the 
price level touched a point ranging from Rs 20 to Rs 25 
pel cwt Theie has not been much improvement in the 
prices till the end of August, 1949, and piospects of lecovery 
of maikets are indefinite It is, however, absolutely necessary 
that the import position must be legulated till the period 
Indian pioduction comes up to a level of self-sufficiency, 
otherwise, such diastic fall m prices in the imported quality 
would be extremely dangerous to the manufacturers 

The only solution for such odd circumstances is that the 
local production of the existing plants should be pitched to 
the maximum quantity and more plants must be set up at 
almost all the port stations The country’s demand ranges 
at least from 10 to <15 times the present local production 
With reviewed import policy of the Government, it has been 
considered appropriate to import plants for the manufacture 
gf soda caustic in India Inexhaustible sources of sea salt 
are available and attempts can be made to get cheap electrical 
energy on a large scale 
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SODIUM CABBONATE Sodium caiboivitc is com- 
meicially named fis soda ash This is one oi the indispensable 
chemicals of the picsent age Thcic me two vmiclics oi 
soda ash, % e , light and heavy Both the vaiictics aie 
laigely used in almost all the big mdustiies Amongst 
impoitant consuming industries aie textile mdustiy, wheie 
cleaning of fabiics and yam arc done because of its mild 
alkaline charactei and detergent properties Glass industiy 
consumes soda ash on a large scale, as it goes into the chemical 
composition of glass Othei consumeis of soda ash aie 
soap factories, ceramic industries including glass woiks and 
enamel woiks, papei factories, rubber factoiies and also 
metallurgy Besides these uses, the majoi piopoitions of 
soda ash are consumed for washing and cleaning pm poses 
Messrs Imperial Chemical Industries (India) Lid , 
have all along been holding a monopoly in this line and have 
been marketing Ciescent Brand Soda Ash (imported from 
UK) and Magadi Brand (impoited fiom Magadi, East 
Africa) The flgmes of imports foi the past years are as 
under 


Imports 

Yeai 

1987-38 

1938-39 

1989-40 

1940- 41 

1941- 42 

1942- 43 
1948-44 

1944- 45 

1945- 46 

1946- 47 

1947- 48 

1948- 49 


OF Soda Ash 


Quantity 

Rupees 

{Tons) 

(Thousands) 

74,881 

60 

5,958 

65,420 

30 

6,088 

81,049 

20 

7,817 

88,572 

20 

9,036 

78,604 

90 

8,080 

66,559 

45 

9,515 

50,806 

05 

7,585 

78,877 

80 

12,282 

78,344 

85 

11,618 

57,888 

8cr 

8,782 

67,948 

40 

13,275 

162,598 

60 

58,189 


It IS clear from the figures that imports of soda ash are bemj 
made on a fairly large scale and during the year 1948-49 
abnormally large quantities have been imported from th( 
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various countiies like USA, Fiance, Poland, and England 
Besides the huge impoits of soda ash iic^n abioad, small 
quantities of the same aie also pioduced heie m India 

The Solvay Ammonia Piocess is chiefly iollowed loi 
the manufacture of soda ash and the raw raateiials leqimed 
for the purpose are sodium chloride, limestone and animoma 
which can be made available, m India, in plenty A couple 
of plants working on this process, aie in opeiation in India, 
i e , Tata Chemicals Ltd , at Mithapui and Dhrangadhia 
Chemical Works, at Dlirangadhia The Alkali and Chemical 
Corporation of India have then plants at Khewia in Jhcluin 
district of Pa^jstan In the first two plants sea biine is 
used wheieas the lock salt is used in the third Inexhaustible 
sources of limestone of good quality aie available at all these 
places Lime, which is produced from limestone, finds use in 
the production of bleaching powder fiom chloiine, wheie 
the caustic soda is produced by the electiolytic decomposition 
of common salt Lime is also used in the caustic soda 
manufacture by the caiisticization process The ammonium 
chloride which is produced as by-product is used in cycle 
as a source of ammonia The bicarbonate of soda is formed 
as primary product which gives sodium carbonate on 
calcination and the produced caibon dioxide gas is again 
used in the process The Leblanc Process is not veiy 
economical This process involves in the reduction of salt 
cake which is produced as by-product from the hydrochloiic 
acid industry Salt cake is conveited into sodium caibonate 
by heating with coal and limestone powder on the bed of a 
reverberatory furnace It is difficult to encourage pioductioii 
by this method as it is more expensive than the Solvay 
Process 

The manufacturing cost of the indigenous soda ash is 
fairly high as compared to the cost of the imported 
stuff, but dunng the scarcity period in war days, the manu- 
iacturers advanced their production and started finding 
consumers though at higher prices It is estimated that 
about 80,000 to 40,000 tons of soda ash could be locally 
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piodiiced with existnig pixnts but the question of puce is 
iiuliuouiciblc 


PrioDLKiioN ov Sod 4 Ash 


IVfli 


Quantiiy 

(Tons) 


3947 13,b24 

1948 28,200 

1940 (Jan -Maich, 8 months) 9 200 

The pie&ent piocluction of the existing iiUnts is undei- 
capacity as the plants of Mcssis Tala Chemicals Ltd 
have not gone m foi full operations and the Khcwra plants 
ot Messrs Alkali and Chemicals Coipoiation of India Ltd , 
aie eliminated as a production souice foi all practical 
purposes 

Out of present imports of soda ash, approximately 
50 pel cent is supposed to be used for the washing and 
cleaning puiposes and the important industries like glass, 
textile and the paper are each taking up about 12 5 per cent 
The remaining 12 5 pei cent is used in the manufacture of 
silicate ot soda, bichromates ot soda and foi miscellaneous 
chemical pm poses The demand foi soda ash might 
increase on account of its progressive use for industiial 
purposes, especially when caustic soda need be produced 
by the causticization process 

Soda ash was sold at Rs 8 to Rs 4 per cwt before the 
war, but, during the wai, pnces have been maintained from 
Rs 8 to Rs 10 per cwt , though the unofficial market prices 
went up two to three times The post-war period has 
been still worse and prices rose up to Rs 60 to Rs 60 per cwt 
The markets abroad were also dislocated during the year 
1947, and quotation from Rs 25 to Rs 30 were leeeived 
from American and other foreign expofteis 

The cost of production of the indigenous soda ash has 
always been high , but the manufacturers could easily 
compete the imported soda ash m pnces when highe*- 
quotations weie being received from abroad after the 
deteiioiation of supply position there During the year 
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1948, the impoits were allowed on libeial scale and the piiccs 
went down even below cost and the imjy>rted stuff fioni 
USA, Poland, Fiance and othei countries could hardly 
find market The position of soda ash maiket is similai to 
that of caustic soda and the reduction ol price Avhich staited 
from the middle of 1948, brought the puce level below Rs 20 
pel cwt , and till the end of August, 1949, theie has been 
no improvement The case foi piotection to this industis 
has also been examined by the Indian Tariff Board duinig 
the month of July, 1949, and complications arisen out ol 
liberal imports are duly eonsideied 

The future^piospects of this industiy are very doubtful 
as the equilibrium of the trade has been badly shaken To 
ensure the establishment of such important industiies in 
the" country on sound lines, the Government should provide 
facilities for cheap access to sea salt, ammonium salts and 
limestone and also offer coal 

Prospects for pioduction of soda ash on large scales at 
the port stations in India need be considered and it is, 
however, desired that about half a dozen plants of 10,000 to 
15,000 tons capacity may be installed to enable the country 
to depend on her own production 

SODIUM BICARBONATE Sodium bicarbonate is 
the primary product in the manufactuiing process of soda 
ash by soda ammonia piocess Refined qualities of sodium 
bicarbonate of the standards P oi U S P specifications, are 
finding use for medicinal and pharmaceutical purposes It 
IS also used in the manufacture of foam and soda type flie 
extinguishers Sodium bicaibonate is also used in the 
manufacture of baking powdeis 

Indian manufacturers who are engaged in the manu- 
facture of soda ash, c&n also produce this chemical but mam 
attention has to be paid to the cost of manufacture which 
IS not quite favourable as compared to the cost of imported 
Eftuff It IS recorded that the production figures of indigenous 
soda bicarbonate were to the tune of 496 tons during the 
year 1948 
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The couiiliy'' denidiid 

has, picMoiisly been satisfied 

tliiOLigli impoils^ The liguies of imports m the picvious 
VC a IS have been as unclei 

lllPOHlS Ol Soim M Bic VRBO\4kIl. 

Yeai 

Quantity 

Rupees 

(Tonv) 

( Thousands ) 

1937-38 

6,208 05 

501 

1938-39 

4,692 05 

484 

1939- iO 

0,338 70 

717 

1940-41 

6,312 05 

889 

1911-42 

5,499 15 

848 

1942-43 

3,956 25 

752 

1943-44 

8,423 55 

723 

1944-45 

4,559 75 

1,017 

1943-46 

4,661 40 

1,100 

1946-47 

7,449 55 

1,656 

1947-48 

5,238 95 

1,415 

1948-49 

14,200 25 

4,689 


Messrs Dhrangadhra Chemical Works have been successful 
m producing bicarbonate of soda and have given a product 
of desired standard Messrs Tata Chemicals Ltd , have 
the facilities for the manufacture of the same and their 
pioduction can help in curtailing the imports Attempts 
have yet to be made for improving upon the efficiency of 
production and also in cuttmg down the cost of manufacture 
As regards prices, the range vanes from Rs 12 to Rs 20 
per cwt but, lately, the market prices have risen above 
three to four times, and the pre-war cost of imports ranged 
from Rs 5 to Rs 8 per cwt A very large amount of 
bicarbonate of soda has been imported during the year 
1948-49 and there is a considerable cut in the prices 

SODIUM SULPHIDE . Sodium sulphide is a chemical 
of huge significance for vanous industnal purposes. Its 
manufacture was taken up in this country only during wst 
days, wheieas m the pre-war days all the requirements 
were fulfilled from imports It is used in leather tanning 
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industry to lemove haii fiom calf skin and cow hides and 
from sheep skin fiom which wool has also been lemoved 
Its utility in the manufactuie of, and application of sulphur 
dyes has been well realised Other uses ol sodium sulphide 
aie in degumming of silk, demtratmg of nitio-cellulose layoii, 
111 the prepaiation of sodium polysulphide solutions, leaching 
gold oie tailings, dissolving ciesol fiom coal tar oil, boiling 
out linen and depositing muieial pigments on cotton 

Sulphur coloms have proved good substitutes m the 
absence of vat colours , and dunng war days, such applications 
assisted a lot, theieby cieating an incieased demand for 
sodium sulphide The following figures of imports cleaily 
indicate the extent of demand m the past 


Imports of Sodium Sulphide 


Year 

Quantity 

Rupees 

{Tons) 

{Thousanc 

1987-38 

3,138 15 

328 

1988-89 

1,318 63 

211 

1939-40 

3,673 90 

701 

1940-41 

2,517 50 

595 

1941-42 

3,307 40 

1,131 

1942-48 

1,984 23 

800 

1943-44 

1,524 80 

729 

1944-45 

1,975 35 

724 

1945-46 

2,858 45 

1,024 

1946-47 

1,500 50 

494 

1947-48 

1,018 90 

771 

1948-49 

3,456 60 

2,460 


The short supplies from abroad during war period could 
not m6et the mcreasing demand m the country and, at that 
juncture, the manufacture of sodium sulphide was taken 
up m India by a few Inanufacturers 

The piocess of manufacture is quite simple and involves 
in the chemical reduction of sodium sulphate into sodium 
wlphide with the help of coal or other reducing agents and, 
thereafter, the black mass obtained, is purified and fused 
The cost of production works out to be high, as compared 
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to that ot the landed co&t of impoilcd stull The local demand 
Avas cslimated uo to 3,000 tons pei yeai dm mg Avai days , 
but with the decicased demand in textile dveing the cmient 
lequuemenls aie being estimated up to 1,300 tons (ii , 
textile 600 tons, leathei tanning 600 tons and 300 tons foi 
othei miscellaneous uses) 

It will have to be admitted that the pioducers of sodium 
sulphide m the countiy hardly caied to send this chemical 
to the maiket in the desiied form Heaps of money wcic 
collected foi black ash, produced bj the lusion of sodium 
sulphate with coal Fabulous puces were charged for low 
standard goods Prices went up as high as Rs 80 to Rs 100 
per cwt for black ash whereas 60 to 62 per cent fused sodium 
sulphide imported from abioad could be maiketed up to 
Rs 35 per cwt , at a restricted price enforced through the 
textile controls In view of the poor quality of ijioduct 
and high cost figuies, locally produced sodium sulphide 
could not be marketed with the lesult that Iirdian produceis 
have been now obliged to suspend their pioduction This 
industry has leally failed to receive any encouragement 
from the tiaders as well as from the local manufacturers 
Sodium sulphide industry is, however, m a pitiable state of 
affairs and the manufacturers have to be blamed for their 
inefficiency and dishonesty 

Plentiful lesources of raw material are available m the 
country With political changes in the country, the lovised 
import policy of the Government of India have again 
brightened the piospects for local manufacturers who, in 
turn, should shouldei the responsibility of producing genuine 
products at fair prices The production capacity of some of 
the erected plants is quite enough to meet the indigenous 
requirements Besides these small scale production plants, 
the Jodhpui plant which was started at the instance of 
Government is one of the biggest unit of 3,000 tons capacity 
and has ample raw material resources, around the place 
The case for the protection of this mdustiy has duly been 
considered by the Indian Tariff Board during the year 
1046-47 
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POTASSIUM HYDROXIDE AND POTASSIUM 
CARBONATE The hydi oxide and caibonate of potassium 
arc the chemicals of alkali gioup like that of^caustic soda and 
soda ash sciies Potassium hydroxide is mainly used |,oi 
the production of soft soaps which aie laigcly lequiied foi 
the textile industry It is also lecomniendcd foi special 
soaps like shaving creams and soaps and also foi the pio- 
duction of face creams and snow Furthei, it is utilised foi 
producing a large numbei of the potassium salts Potassium 
peimanganate is produced by fusing caustic potash ivith 
manganese dioxide and later the manganate foimed is 
converted into permanganate by passing carbon dioxide in the 
solution A good numbei of potash salts like acetates, citiates 
and tartarates which are the products of medical interest, 
aie*produced with the help of caustic potash The carbonate 
of potash IS used in glass industry and for the manufactuie 
of potash salts 

The hydroxide and carbonate of potash are impoited 
in India in fauly good quantities The production of these 
items IS being earned out on small scales, but before the war 
there was no production Saltpetie, the nitrate of potash, 
IS used as raw material The figuies of imports of these 
potash alkalis are not maintained separately and it may be 
estimated that the consumption of these chemicals amounts 
to a few hundred tons annually India can easily produce 
her own requirements of potash alkalis if mtiate of potash 
from Western Pakistan is made available The manufactuie 
of caustic potash is carried out by the usual causticization 
process and the commercial product obtained after fusion 
IS usually of 85 per cent puiity The standard of products 
already in production, is quite satisfactory and even the 
cost of production can be competitive m comparison to the 
imported stuff if raw tnateiials foi the same are made avail- 
able at reasonably low pi ices 

SODIUM SILICATE Sodium silicate is an important 
chemical foi the soap industry In addition to tins, it has 
also lot of other uses including its use in the paper and 
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tcx:tilc'i industiics The so.ip mdkeis use silicate oi soda 
because ot its deteigcnt piopeitics , and, at the same time, 
it imparts weight to the soap It also haidens the soaii and 
hcjps m bunging down the cost Fuithei, it is laigcly used 
in the piepaiation of mortals lu building work Aeid prool 
cements and watei pioofing compositions are also prepared 
out of it 

Sodium silicate used by soap makeis is known as water 
glass and contains 40 pel cent ot sodium silicate by weight 
and the icst is watei This is manufactined by tusmg sand 
with sodium carbonate at a high tempeiatme The fused 
mass IS then taken up in watei and digested in autoclaves 
till it gives out semi solid mass Sodium sulphate is also 
used as raw mateiial for the silicate manufactuic 

There are good many factories m India, producing 
silicate of soda on a commercial scale Apart from the 
local production, suflicient quantities of silicate have annually 
been imported m the past but, lately, the imports are on the 
decline 

Imports op Sodium Silicate 


Yeai 

Q.uanhty 

Rupees 

{Tons) 

{Thousand 

igar-as 

1,607 16 

188 

19a8-39 

945 15 

116 

1939-40 

920 75 

184 

1940-41 

509 15 

98 

1941-42 

797 60 

149 

1942-48 

457 35 

96 

1948-44 

26 16 

6 

1944-45 

142 65 

88 

1945-46 

22 80 

7 

1946-47 

59 80„ 

19 

1947-48 

15 46 

10 

1948-49 

189 90 

42 

The import figures dunng the year 

1937-88 we 


1,500 tons and, within a period of 10 years, the imports 
have become negligible, showing that the demand is now 
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being satisfied through local production Attention has 
got to be paid to the fact that the use of sodium sulphate 
must be encouraged in place of soda ash as the foimer is 
available in plenty in the countiy and soda ash is impoited 
from abioad 

Soda silicate was sold at the rate of Rs 3 to Rs 4 per cwt 
in the pie-wai days , whereas dunng war days, the puces 
weie ranging from Rs 13 to Rs 20 but, lately, the puces 
shot up to a level ol Rs 30 to Rs 40 pel cwt With the 
reduction in prices of soda ash due to excessive imports, the 
prices of silicate of soda have also subsided and such dccieasc 
in puces started by the end of the yeai 1948, and prices 
went as low as Rs 10 to Rs 15 pei cwt , till the end of August, 
194^, the price level is now maintained at that point Efforts 
must be made to help the manufacturers foi procuimg raw 
materials at reasonably low prices It is an admitted fact 
that such fluctuations in prices of soda silicate aie, primarily, 
due to the unsteady supply position of soda ash The puces 
of soda ash vary considerably and aie, more oi less, dependant 
on supply position fiom abioad or the import policy of the 
Government The supply position of soda ash has veiy 
much improved during the year 1948 and it has really helped 
the manufacturer of silicate of soda to reduce the prices 

C MISCELLANEOUS CHEMICALS 

ACETIC ACID Acetic acid, a pioduct obtained 
from wood distillation, is a basic raw mateiial for good 
many industries It is largely used in the textile industry 
for the purpose of dyeing as a weak acid bath In the lubber 
latex products like bs^loons, sanitary goods, surgical gloves, 
nipples, teats, etc , acetic acid is required in large quantities 
Cellulose acetate industry also consumes it considerably 
Iji chemical industry, acetic acid has huge importance as 
various chemical compounds, like acetetes of lead, sodium 
and calcium, are pioduced from acetic acid Besides these 
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clicnuccils, white lead is also maniifaetmed with tlie help ot 
acetic arid Vaiious estcis ol the type of amyl acetate, 
butyl acetate and ethyl acetate aie a tew ot the popiilai 
thinners requued in enormous quantities in the jiaiiit 
mdustiy 

Acetic acid has a utility foi other good many pui poses, 
» e , in the manufactuie of fish glue, for pickling foodstuff 
and stabilising olive oil In the photographic piocess, it is 
used m the hardening and developing solutions and is also 
used as antichloi Amongst other minor uses to winch 
acetic acid is put, it may be mentioned that it is used as 
fungicide and can help to protect seedlings {vom rotting and 
saves plant from diseases It has also disinfectant pi opei ties 
The weak solution of acetic acid from 5 to 7 pei cent is more 
popularly known as “vinegar” and is prepared by the slow 
fermentation process of sugar-cane juices The anhydrous 
acetic acid of 98 to 99 per cent punty is called glacial 
acetic acid 

The sources of production for acetic acid are different in 
different countries The popular wood distillates, howevei, 
yield fairly large quantities of acetic acid which is obtained, 
associated with othei pioducts like methyl alcohol, 
acetone and naphtha and this commercial distillate is termed 
as pyroligneous acid Acetic acid is separated from the 
pyroligneous acid as calcium acetate and is later liberated 
with the help of dilute sulphuiic acid The dilute solution 
IS, then, concentrated by the process of distillation Acetic 
acid is also produced by the fermentation piocess, but it is 
not an economical method Other popular processes of manu- 
facture of acetic acid are by the oxidation of ethyl alcohol 
Ol by the synthetic method of conversion from acetylene 

The country’s requirements of acetic acid have all along 
been fulfilled through imports from foreign countries like 
U K , U S A , and Canada Acetic acid is usually packed in 
wooden barrels or glass carboys, and, sometimes, aluminium 
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drums aie also used The dguies of imports dining the past 
few years are as under 


Imports of Aceiic Aciu 


Year 

Quantity 

Rupees 

{Ton's) 

{Thousands) 

1987-88 

868 55 

174 

1938-89 

283 20 

141 

1989-40 

488 60 

165 

1940-41 

445 10 

588 

1941-42 

458 75 

728 

1942-43 

6,038 00 

1,507 

1943-44 

506 40 

944 

1944-45 

8,526 70 

1,837 

1945-46 

332 85 

550 

1946-47 

348 65 

591 

1947-48 

2,089 25 

3,282 

1948-49 

409 20 

768 

Pioduction in India has been attempted by the Mysore 

& Steel Works, 

Bhadrawati, who have installed a 


wood distillation plant They aie having a considerably 
big plant to provide for a 200-ton capacity but it is under- 
woiked They also produce calcium acetate Plans to 
instal plants in Hyderabad and Madras, aie also being 
woiked out The indigenous production might flounsh m 
due couise 

Theie have been considerable market fluctuations in 
the lates of acetic acid and the same vary from time to 
time, depending upon demand and supply Serious eftorts are 
required to be made to produce acetic acid, in India, on such 
a large scale that the entire demand may be fulfilled thiough 
local production 

CITRIC ACID . Citiic acid is chiefly a constituent of 
the citrus fruit juices, especially of the lemon type This is 
»ne of the important tribasic acid of aliphatic senes and has 
sufflcienl importance m the chemical iield and, also, as for 
medical use Citric acid is largely used in the confectionery 
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roaniifacliiu The citiates of potash ami soda also lind use 
111 the niedicnies. 

The nianutactining iiroeess of citiu aeicl is quite simple 
but piopei technique ol purification has not been developed 
in the countiy, so fai The lemon juice can be eflccti\ely 
utilised foi producing calcium citiate and later, decomposed 
with the help of sulphmic acid to pioduce citiic acid in 
solution foim, yielding nearly 50 pei cent of the citiic acid if 
calculated on the basis of law juice The pioduction method 
of citiates of potash oi soda aie also quite simple and involves 
in the neutialisation of acid with carbonate of potash or 
soda, respectively The ciystalhsation job must be followed 
properly so as to attain the highest degiee of puiity coires- 
ponding to the B P giade 

As legards the country’s requirements in citric acid, 
they are obtained fiom abroad as, practically, there has 
been no manufacturing activities of this item m the country 
The figures of imports, during the past few years, are as 
under 


Impohts of Citric Acid 


Yeat 

Qiumtity 

(Tons) 

Rupees 

(Thousands) 

1987-38 

129 15 

139 

1938-89 

160 50 

179 

1989-40 

194 25 

278 

1940-41 

159 05 

279 

1941-42 

228 95 

434 

1942-48 

21 15 

78 

1943-44 

111 80 

281 

1944-45 

208 15 

571 

1945-46 

206 45 

482 

1946-47 

153 85 

285 

1947-48 

244 85 

570 

1948-49 

290 70 

675 
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The figures of uupoit show a marked iiiciease and 
thus indicate that the demand has greatly gone up The 
problem of consideiing the scope of local piodnclion is leiy 
important, when law materials aie plentifully available in 
the country 

The import puces of foreign product laiige fiom Rs 100 
to Rs 120 pel cwt wheieas the cost of manufaeiuie, in 
India, IS just within the limits of leasonablc piice and, as 
such, theie is fine scope foi pioducing citiic acid and its 
citiates in India, with encouiagaig lesults The main item 
of consideration is to maintain piopei standaid of quality 
and purity 

OXALIC ACID Oxalic acid, the dibasic oiganic acid 
of the aliphatic series, is one of the impoitant membei of 
the group Its mam uses are in the calico punting and in 
the manufacture of blue ink The various oxalates of sodium, 
potassium, and ammonium are laigely used in the chemical 
and medical lines 

The process of manufactuie of oxalic acid is quite 
simple but there is no regular production of this acid in the 
country The vaiious organic mateiials like alcohol, sugai, 
glycol, starch and cellulose joeld oxalic acid, on oxidation 
with nitric acid Similaily, these mateiials, on fusion with 
caustic soda or caustic potash, also yield oxalate of soda oi 
potash, depending on the alkali used Calcium oxalate is 
precipitated from these solutions and, latei, breaking is done 
with dilute sulphuiic acid In commercial practice, wood 
saw dust is fused wi^h alkali and the yield of oxalic acid is 
about 30 to 60 per cent of the weight of saw dust Strictly 
speaking, the country’s requirements were entirely met 
through imports before the war , but, during war days, oxalic 
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acid mainilaituic was also taken up 

m India Impoits 

duiing thf past fciv \eais 

aic as fulloAvs 


Impohis 

or Oxviic Ac in 


Quanlily 

Rupees 

jL 

(Tons) 

(Thousands) 

1987-38 

124 95 

85 

1938-39 

167 75 

119 

1939-40 

190 70 

204 

1910-41 

103 95 

141 

1941-12 

23 80 

82 

1942-43 

4 90 

13 

1943-44 

13 70 

25 

1944-45 

27 05 

35 

1945-46 

103 60 

140 

1946-47 

4 70 

8 

1947-48 

26 70 

64 

1948-49 

57 85 

110 


It may be advisable to take up the manufacture of oxalic 
acid in India keeping in view the extent of requirements 
which, approximately, range from 150 to 200 tons annually 

The import cost of the acid is less than Rs 100 per 
cwt , while it can be taken for granted that the local producers 
can easily work within these limits of prices with reasonable 
margins of profit It is usually reported that the quality of 
oxalic acid produced by the local manufacturers is infenoi 
to that of the impoited one , hence, it is desired that standard 
of purity and quality must be maintained 

SALICYLIC ACID Salicylic acid (or hydioxy-benzoic 
acid) IS usually obtainable in B P and commercial grades 
It IS used 111 the manufacture of medicines and dyestuff 
and also as an inteimediaiy in good many synthetic organic 
processes It is both antiseptic and antipyretic in character 
and IS also largely used as industrial preservative It alss* 
forms an ingredient ^ of dusting powders and dissolved in 
collidion, it IS employed as solvent for corns and warts 
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Salicj'lic acid manufacture has not been taken up in 
India so fai, and the country’s lequiiemcnts aic satisfied 
through impoits The consumption figuie may be nearly 
a lew thousand pounds every yeai 

The process of manufacture ol salicylic acid involves 
111 the caibonation of sodium phenate and the sodium phenyl 
carbonate obtained is, subsequently, converted into sodium 
salicylate on heating Later, the salicyhc acid is precipitated 
out with the help of dilute mmeral acid 

The various salicylates like that of sodium, potassium, 
strontium, ammonium, calcium, lithium, and magnesium 
are all the products of pharmaceutical interest The methyl 
salicylate, though a pharmaceutical product, is also known 
as “ oil of winter green ” and is used as flavouring agent in 
foodstuff and beverages and as odorant in printing inks and 
insecticides The phenol salicylate which is commercially 
known as “ salol,” is also a medicinal product 

STEARIC ACID Stcanc acid is a waxy product and 
IS more popularly known by its grades, like single pressed, 
double piessed and triple pressed stearic acids It invariably 
contains small proportions of oleic acid and palmitic acid 
and the quantities vary according to grades Steanc acid 
IS largely used in the preparation of cosmetics like face cieain 
and face snows and is also used m the raanufactuie of candles 
ill small quantities Further, it is used in rubber industry 
The various stearates of calcium, sodium, potassium, 
ammonium, aluminium, magnesium and zinc have good many 
industrial uses Calcium stearates aie used in plastic 
industry, and aluminium steaiates aie used as waterproofing 
agents and also as lubiieants The stearates of sodium, 
potassium and ammonium aie, however, required in certain 
textile auxiliaries The magnesium and zme stearates are 
used in rubbei industry Steanc acid is also graded 
according to melting points as the different grades have 
different ranges of melting points 

Steanc acid is manufactured from certain oils and fats 
The usual raw materials aie tallow or the hydrogenated oils. 
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which aic Siiponificd m ith caustic sodti Tht bocliuin stc.udtes 
foiined by this piocess, aie latci biokcn i\ith dilute sulphuiit 
,K‘id The stcane acid on stpaiation, usiuillv contains a lot 
ol oleic acid and palniitic acid, the piescncc of which is 
midesiiablc The technique ol piessing out the olcit and 
palmitic acids is lathei specialised one and it is icquiied to 
have adequate equipment loi the piessmg pin poses 

India’s lequnemeiits foi stcanc acid were fulfilled 
entiiely through impoits, befoie the wai Messis Buimah 
Shell Company weic impoituig the same in faiily laige 
quantities Theie was no manufactuie of stearic acid in 
India before the Woild Wai II but some of the wai oider 
suppliers took up the manufactuie of steauc acid on the 
initiative of the Government The following figuies of 
imports would, howevei, leveal the extent of steauc Scid 
demand m India 


Impou'is of Stearic Acid 


Year 

Quantity 

Rupees 

{Tons) 

{Thousands) 

193T-S8 

2,047 85 

555 

1988-39 

2,269 95 

603 

1989-40 

544 85 

204 

1940-41 

404 15 

247 

1941-42 

342 75 

240 

1942-48 

525 20 

611 

1948-44 

114 95 

153 

1944-45 

148 85 

240 

1945-46 

457 70 

511 

1946-47 

87 40 

50 

1947-48 

41 45 

109 

1948-49 

75 40 

181 


Supplies of stearic acid are being obtained from Australia, 
U K and USA It has been found that the quality of the 
Indian product is much below the standard Most of the 
manufacturers in India have discontinued the productioiji. 
The chief raw material for this is the Australian mutton 
tftllow It is found that Indian tallow is maiketed in rather 
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impuie condition and, as such, it is much infeiior in quality, 
hence the steal ic acid ultimately produced is of low giade 

It IS observed that the impoit cost of Australian and 
English stearic acid was nearly 7 annas to 10 annas pei lb , 
depending on quality, but lately, the Aineiican vaiicties 
have been imported at a price fiom Rs 1-2 to Rs 2-8 pei lb 

It has been estimated that nearly 500 to 600 tons of 
stearic acid aie annually consumed in the country and pi opei 
investigations must be eairied out to find out the scope foi 
its production in India The process of lefinmg the Indian 
tallow should also be developed 

TANNIC ACID, GALLIC ACID AND PYROGALLIC 
ACID Tannic acid is one of the principal products obtain- 
able from the natural gall-nuts of the types myrobalans, 
catechu, sumach and wood bark of the vaiicty of babul baik 
and tarward bark etc Tannic acid is particularly of 
interest to the loathei tanning industry In medical pro- 
fession, it IS lecognised as high quality astringent and is 
used to produce good many preparations and ointments for 
external applicatioii Tannic acid is also used in the 
manufactuie of inks and its utility is due to the formation 
of complex iron tannate The gallic acid is used in the 
manufacture of stylographic inks It is also used m 
rtiedicmes The pyiogallic acid which is also found asso- 
ciated with these acids is much used in photography 

The gall-nuts of the type Alleppo galls and Chinese galls 
and the ordinary gall are the basic raw materials The 
process of extraction involves m simple percolation operation 
with the help of water which chiefly yields tannic acid 
Extraction with ether water mixtuie yields gallic and tannic 
acid, simultaneously The ethereal solution contains gallic 
acid and the aqueous' one letains tannic acid The task of 
separation of the two acids is quite simple Gallic acid is 
also separated by fractional crystalhsation process fiom the 
itqueous solution The production of pyrogallic acid is 
earned out meiely by dry distillation of gallic acid at a 
tempeiature of 100 to 120°F 
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The pioduction oi tdnnie .icid fiom wood baik is earned 
out by the piocess ol pei eolation and Icaehmg opeiated in 
tlie ioiin of a batteiy Sueh tanning inatcimls A\hieh aie 
iich in tannic acid aic, sometimes, diiectly used foi tanning 
puipose and the pioccsses ot puiification aie not pui&ued 
A mixtuie ol gallo-tannic acid is also extiacted by processing 
with a waim watei at a temperatuie of neaily 50°C to 60°C 
and is, later, reeoveied from aqueous extiact 

It may be difficult to correctly estimate the lequirements 
ot the country in respect of these acids as the figures of 
iinpoit as well as production aie not known The records 
fiom trade statistics do not show sepaiate figures for these 
acids Rough estimate of consumption may be to the tune 
of several thousand pounds 

A lew pharmaceutical concerns in the country are 
concentrating on the pioduction ot these chemicals and are 
manufacturing both commercial and B P qualities 

The prices of these acids vary considerably The 
tannic acid, however, fetches a price of Rs 2 to Rs 10 per 
lb , depending on quality, while the puces of gallic acid and 
pyiogallic acid vary from Rs 5 to Rs 10 per lb There is no 
dearth of raw materials in the country The production figures 
can easily be regulated according to occasional demands 

TARTARIC ACID Tartaric acid is an important 
organic acid It is used largely for photographic process of 
printing and developing It is also used m calico printing 
and finds use as intermediary in the dyestuff industry 
For dyeing wool, it is used in the mordant bath and is required 
for brightening the colour of silk after dyeing In the form 
of tartaiates, it finds use for baking powders and, as purgative, 
in the form of Sidlitz powder Its other compounds, known 
as tartar emetic and cream of tarttfr, are very common 
products of daily requirements 

The possible sources of production of tartaric acid are 
the vegetable ]uices which, usually, contam certam percentage 
of tartarates of calcium and potassium The various juices 
are prepared out of tamarinds, mulbemes, pineapples, unripe 
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beet-roots and grapes Its pioduction can be earned 
out more scicutificallv as a side hue where wines aie piodiiced 
The process oi manufacture ol tartar?c acid is faiily 
tedious and lequires fine teehmque to produce puie products 
The grape juice, on fermentation, usually yields a solid 
crystalline ciust which is known as “ Algol ” and is rich in 
taitarates Algol poivder is digested m hydiochloiic acid 
under controlled conditions of tempeiatuie and is, later, 
piecipitated with the milk of lime Further, the calcium 
tartarate is very carefully decomposed with the help oi 
sulphunc acid to produce tartaric acid in solution, from 
which fine crystals are obtained by the process of crystallisa- 
tion The process of extinction of this acid from gieeii 
tamarind seeds, is, somewhat, ditlerent as it involves in the 
use® of solvents, and the aqueous extracts aie, further , 
precipitated with lime and, latei on, tartaric acid is liberated 
with the mineral acid, and is ultimately crystallised 

Strictly speaking, the process of manufacture of tartaric 
acid IS very complicated, but it is one of those important 
products which must draw the attention of the Indian manu- 
facturers to make attempts foi local production Presently, 
the country’s requirements are obtained from abroad and 
figures ol imports are appended below 

Impoets of Taetahic Acid 


Ybm 

Quantity 

Rupees 

{Tons) 

{Thousands) 

1987-88 

78 40 

89 

1938-89 

112 85 

153 

1989-40 

117 00 

217 

1940-41 

42 45 

112 

1941-42 

40 50 

217 

1942-43 

15 25 

104 

1943-44 

28 95 

178 

1944-43 

66 85 

896 

1945-46 

19 65 

122 

1946-47 

167 60 

898 

1947-48 

112 90 

485 

1948-49 

170 85 

481 
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Th( abrne hguH's sliow that niijioits havt oonsulciably been 
\aiving dining dilleient ycais Both ciystalline and pOAvdci 
loiins ot tanainf acid aic laiily m good demand and theie is 
a nun iced elide unco in the puces of both the vaiieties It 
may, howevei, be noted that the inhiig puces which langc 
from Rs 200 to Rs dOO pti cwt , aie ncaily one and a half 
times that of pi e-wai i ates 

AMMONIA ANHYDROUS AND AQUEOUS Am- 
monia anhydious is a colouiless gas at nounal terapeiatme 
and piessuie It is condensed at high piessuie and is 
liquefied befoie it is filled m cylinders for sale It is largely 
used in the lefiigeiation industiy In plastic industry, it 
finds use as condensing agent toi phenol formaldehyde 
resins In rubber industry, it finds use in vulcanising 
process and also for neutiaiising and deodorising rubber goods 
which aie cured with sulphur chlonde In water treatment, 
ammonia is also used for elimination of excess ohloime and 
carbon dioxide Ammomum sulphate is the most important 
ammonia salts Other compounds like chloride and car- 
bonates are also very popular salts Ammonia is used as 
neutralising agent for petroleum before cracking process 
It IS also used for nitriding of steel and, as solvent, for good 
many products In aqueous form, it is produced in different 
commercial standards of specific gravity 0 800, 0 888 and 
0 910 Apart from the above uses, the aqueous form of 
ammonia is largely used as preservative for rubber latex 
Further in silk industry, it used as dcgumming agent and 
for the production of cuprammonium silk and reeling silk 
In leather industry, it is used as dehairing agent foi hides 
and, as penetrant, for wettmgback crusted tanned leather 
It IS largely used for general laboratory purposes, both for 
analytical and research worjc 

Anhydrous ammonia is produced in India on a very 
meagre scale Messrs Imperial Chemical Industnes (India) 
Ltd , have all along been the chief supphers of this product^ 
but, during World W’ar II, the production was taken up by 
one of the manufacturers of Mysore State Local production 
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IS rathei veiy small as compaied to the indents The figuies 
of imports duiing the past years have been, as mentioned 
hereundei 

Impokts oj? Ammonia Anhydrous 


Yea) 

Qiianitiij 

Rupees 

(Tom) 

{Thousands) 

1937-38 

125 50 

283 

1938-39 

152 25 

201 

1939-40 

146 40 

218 

1940-41 

105 15 

205 

1941-42 

136 10 

299 

1942-43 

96 95 

224 

1943-44 

50 55 

146 

1944-45 

164 60 

468 

1945-46 

158 35 

394 

1946-47 

129 45 

326 

1947-48 

215 35 

608 

1948-49 

105 75 

845 


Ammonia is produced by several piocesses, and the cheapest 
one IS the recovery ot ammonia from the coal distillation 
products This process can be easily worked out on a 
commercial scale m the country , but little attention has, so 
fai, been paid by any of the interested parties The synthetic 
process for the manufacture of ammonia is today the 
most popular methods ol pioduction and seiious effoits are 
required to instal a tew plants at certain iinpoitant centres 
The prices of anhydrous ammonia lange fiom Re 1 to 
Rs 2 per lb , svhereas, in pre-wai days, it could be available 
even below a lupec The empty gas C5dindeis aie quite 
expensive The manufactuiers, dealers and consumers are 
usually linked with each other by the circulation ot empty 
cylinder and hence prices ol cylmders are, usually, additional 
investments for maintaining extra stocks The puces of 
the locally produced stuff have been fairly in line with the 
cost of the imported product 

Aqueous ammonia is also ternied as liquor ammonia 
Small scale pioduction is being earned’ out in almost all the 
important towns of the country The usual method of 
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piodnclioa is by decomposing cheap ammonium salts like 
sulphate of ammonia, with the help of lime Reaelion is 
Jiastericd with tne addition of alkali and the ammonia gas 
evolved as a result oJ leaction, is absoibed m pine watei 
Theie are minor impoits ol aqueous quality in small bottle 
and caiboy packing The laLes of aqueous ammonia usually 
depend on the concentration of the liquoi produced, and aie 
graded accoiding to specific gravity of the liquoi offeied 

BARIUM COMPOUNDS The various barium salts 
of commercial importance aie the caibonate, chloride, 
nitiate and sulphide of barium Baiiura sulphide is one of 
the impoitant chemicals required for leather tanning industry 
Barium sulphide is also used for the manufacture of certain 
pigments like lithophone and other luminescent paints 
Hair removing preparations m the form of powders, soap, 
pastes and lotions are also prepared out of barium sulphide 
Barium sulphide acts as source for producing other barium 
salts Barium carbonate is, however, a chemical of limited 
interest It is a poison and is largely used for making rat 
poisons It IS greatly consumed by the corporations and 
municipalities and is supposed to be an item of public health 
utility Barium carbonate is also used in the glass industry 
in large quantities Barium chloride has minor uses and 
IS required for salt purification process for the elimination 
of sulphates 

The best commercial source foi the manufactiiie of 
barium salts are barytes which are available m India, in huge 
quantities It is, however, a matter of interest to note that 
the banum salts are largely imported in the country Figures 
of imports ate not separately available and even the figures 
of local production, whatever small quantity it may be, die 
not known Barium sulphide and other salts can be easily 
produced from barytes and the process of manufacture is 
not difficult Sulphide can be further used for the production 
of carbonate and chloride Barium nitrate is largely 
consumed for fireworks anijl pyrotechnic manufacture and 
IS a chemical of sufficient commercial interest It can be very 
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easil)/ iDioduced m the countiy along with other barmm salts 
It IS estimated that the imports of barium salts do not 
exceed moie than a few hundred tons every Vcai 

BICHROMATES OF SODIUM AND POTASSIUM 
The ehiomates and bichromates of sodium and potassium 
aie chemicals of vital importance Bichiomates of potassium 
and sodium find various uses in good many mdustiies and 
111 several chemical piocesses The process of chiome 
tanning has revolutionised the leather industry Bichromates 
are used directly in both single and double chiome tanning 
piocesses The manufacture of chiome pigments is anothei 
important use ^o which the chromates are put in The 
various pigments like chromates of lead, baiium and copper 
aie®very useful in the paint industry Various pigments 
with shades ranging from pale yellow to deep oiange are 
produced fiom these ehiomates Bichromates aic also used 
for mineral khaki dyeing which had, practically, leplaccd 
the vegetable khaki dyeing duiing the war days Chrome 
alum IS also used for this puiposc Chromic acid and othei 
chromium salts foi electroplating pui poses are also manu- 
factured from the bichromates There aie othei minor 
uses of bichromates, t c ,m the manufacture of safety matches, 
as oxidising agent in the oxidation of anthiacene to 
ali/arine, in the manufacture of chrome alum, in the manu- 
facture of aniline violet, in solution vith sulphuric acid as 
bleaching agent for tallow and palm oil and as ammonium 
salt in photography 

The chief raw materials foi the manufactuie of 
bichromates are chiomite oie, soda ash, lime, sulphuric acid 
and chloride of potassium Fuel is also an important 
requirement for this mdustiy and furnace oil is pieferably 
used for this purpose Chromite, lime and sulphuric acid 
are plentifully available for the production ot bichiomates 
Soda ash requirements are covered through impoits as the 
production of the local manufacturers m India is very small 
The potassium chloiide which is lequii^d foi producing the 
potash bichromate, is also obtamable m India 
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'J'hc piowss of nianufactuie ol bichiomatcs is not very 
diilicLilt The mixtuie ol chiome oie, soda ash and lime is 
loasled on the bed ol oil filed oi coal liicd reverberatory 
lumace The loastcd oie is extiactcd foi soluble chromates 
by the hxiviation piocess and the soda chiomate liquoi, thus 
obtained, is acidified with the help ol sulphuiic acid to 
conveit the same into bichromate of soda The bichiomate 
of potash IS pioductd by the piocess of double decomposition, 
using potassium ehloiide oi nitrate 

The bichromate industry, howevei, does not yield veiy 
important by-products The residue left after the hxiviation 
of furnace loast, contains about 2 to 5 per cent unreacted 
ore A part of this unieacted ore is used in small quantities 
with the flesh chaiges of mixtuie of ore, lime and soda ash 
and the lest is thrown out of the factory Sodium sulphate 
IS anothei by-product which is produced in large quantities 
Glauber’s salt prepaied out of that, finds use m textile, 
paper, glass and silicate industries and also in the manu- 
facture of sodium sulphide The bichromates sticking to the 
sodium sulphate are removed dunng the purification process 
Bichromates were all along being imported and the 
figures of import during the past few years are as follows 
Imports of Bichromate of Sodium and Potassium 
Potassium Sodium 


Year 

Quantity 

Rupees 

Quantity 

Rupees 

{Tons) 

{Thousands) 

{Tons) 

{Thousands) 

1987-88 

275 45 

144 

1,088 10 

466 

1988-89 

198 60 

108 

719 55 

841 

1989-40 

314 60 

442 

873 40 

1,009 

1940-41 

849 15 

479 

3,820 65 

8,620 

1941-42 

79 90 

65 

2,869 05 

1,751 

1942-48 

5 00 

7 

1,311 40 

1,093 

1948-44 



2,892 15 

2,284 

1944-45 

29 05 

9 

1,136 70 

1,107 

1945-46 

0 05 




1946-47 





1947-48 

2 05" 

8 



1948-49 

0 55 

1 

20 00 

7 
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The maximum wai time consumption is recorded to 
neatly 6,000 tons of bichiomates and the appioxmiate late of 
consumption in various industries may be, i e*, textile industry 
75 to 80 per cent, leather tanning 10 per cent, chrome 
pigments 10 per cent , match industry nearly 1 pti cent and 
certain amount for chromic acid production With the fall 
in demand for bichromates, the present production has been 
reduced to half of the wartime output and the actual hgures 
of production for yeai 1948 are 2,835 tons The requiie- 
ments of bichromates foi the purpose ol khaki dyeing have 
again been replaced by organic dyes There was a control 
enforced by the Government of India duiing war days and 
the prices fixed ior sodium bichromate weie at Rs 95 per cwt 
and that of potassium bichromate were at Rs 195 per cwt 
but“the controls weie withdrawn soon after the war 

The machinery required for the production of 
bichromates can be manufaetuied m the country The 
mam equipments are crushers, tubes mills, furnace fitted 
with lecuperators and chimney, liquor storage tanks acidi- 
fication pans, cooling pans, filter tanks, boiling pans, 
crystallising pans and hydro-extractois The fire bricks 
winch are required lor the bichiomatc furnace are produced 
locally The pans and tanks are all made of mild steel and 
can be easily fabricated in India 

Further developments in the field of chiome plating 
and leather tanning would considerably increase the demand 
for bichromates The increase in popularity and use of 
chrome pigments in the pamts industry would fuithei elevate 
the bichromates requirements The importance of chromium 
plating has fully been realised and it may be essential to 
popularise the technique of chromium plating at this stage 
Calcutta IS a centre foi the paint industry and offers a 
suitable place for the iconcentration of bichromate industry. 
Kanpm and Madras are well' known leather tanning 
centres Centralisation of plants at these plaecs can promise 
good future Bombay factones which, primarily, had an aim 
of supplying bichromates to textile milfs, have now diverted 
their products to paint and leather tanning companies 
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The question of givmg protection to this indusliy was 
consideied by the Indian Taiiff Boaid in the beginning ol 
the ycAi 1946 and, aftci caieful con&idci ation, Goveinmciit 
of India have oflered assistance to the industiy by way of 
imposing pioteetive customs duties and have allowed the 
manulactuiers to attain a stage of iinmunitv from foieign 
competition 

BLEA CUING PO WDEB AND CHLORINE Bleaching 
powdei IS laigely used foi bleaching purposes of pulp m the 
papei industiy and cotton yam and cotton labiics in the 
textile industiy Strictly speaking, chloiine does the 
bleaching w'hereas the hme acts as medium or vehicle for 
chlorine Bleaching powder is also used as disinfectant and 
for othci sanitation pui poses and is also used in othei various 
chemical processes Bleaching powder is usually graded in 
terms of its chloime content and such percentages of smtable 
powder should be fiom 25 to 80 per cent or 80 to 85 per cent 
Higher grades are produced accordmg to requirements 

Diiect use of chlorme is advocated m most of the 
industries but handling and transportation difficulties do 
not pel mit the same The extra expenses for the maintenance 
of heavy gas cylinders and the cost of transportation from 
one place to another puts a heavy monetary strain on the 
pnees of chloime Storage of chlorine is also difficult 
These factors prohibit the direct use of chloime 

Chlorine is largely used for the maniifactuie of oigamc 
solvents and other chloio products It is also used 
in textile and paper industries foi bleaching purposes 
Chlorine is, further, used for disinfectant purposes and for 
sterilisation of water Preparation of large number of 
chemicals like synthetic hydrochlonc acid , the chlorides of 
iron, zinc and barium , chlorate of 'potash , carbon tetra- 
chloride, chloroform, chloral hydrate and ethyl chlonde are 
directly or induectly produced from chlonne 

The relative uses of bleaching powder and chlorine are 
based on the fact that the powder can be easily transported, 
but It has its own disadvantages as well The stability of 
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powclei in tiopical climate is a matter ot speculation and, in 
piactice, it IS sometimes loimd that theie is too much ot 
deterioialion In certain chemical leactions, the piesence 
ot calcium is not desiied and thus diiect use ot bleaching 
powdei IS not made The handling and tianspoitation 
difficulties are unfavouiable factors m the case ol chloiine 
The production of bleaching powder is, piimtirily, based 
on the availability of chloime Chlonnc is produced as 
by-product in the manufactuie of caustic soda by the 
elect! oly tic decomposition ot common salt solution The 
reqmiements of chlorine and bleaching powder m India tor 
the various industries are estimated to be in big quantities 
There were huge imports of these products in the pre-war 
dajs prior to the peiiod caustic soda plants had, actually, 
started operating in India The figures of impoit dm mg the 
past period ai e given below 

Imports or Bleiching Powder and Liquid Chlorine 


Bleaching Powdet Liquid Chlorine 


Yta> 

Qxiantitij 

Rupees 

Quantity 

Rupees 


(Tons) 

(Thousands) 

(Lbs ) 

(Thousands) 

1937-38 

It, 865 15 

1,313 

668,428 

249 

1988-39 

10,656 65 

1,249 

682,285 

218 

1939-40 

11,787 75 

1,782 

519,871 

159 

1940-41 

8,578 80 

1,529 

49,586 

25 

1941-42 

5,009 75 

892 



1942-43 

1,311 65 

242 

1,095 


1948-44 

4,564 55 

820 

62 


1944-45 

4,065 30 

764 



1945-46 

7,984 95 

1,572 



1946-47 

7,316 40 

1,675 



1947-48 

8,367 20 

2,288 



1948-49 

11,520 SO 

8,908 




The total consumption of bleaching powder ranges fiom 
10,000 to 12,000 tons per year It is, however, believed that 
'fiearly 50 per cent of the total quantity is consumed by paper 
mills, nearly 85 per cent goes to textile industry and the rest 
of the 15 per cent is leqmiedfoi the manutacturOof chemicals. 
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suigical drcssingsancl toi othei puiposcs of public health The 
pioductions of l^leaeliing powdei is mainly earned out by 
Messxs Tata Chemicals Ltd , The Mettur Chemicals and 
Industiial Coiporation Ltd and Messis Rohtas Industiies 
Ltd , Dalmianagai The annual produetion capaeity of 
these units is rcpoited to be of the ordei of neaily 8,000 to 
8,500 tons pel year The Alkali and Chemicals Coiporation 
of India Ltd , are, howeyer, piodueing liquid chloiine at 
their Rishra plant, haying a capacity of neaily 1,600 tons and 
the total production of Messrs Mettur Chemicals and Tatas 


Chemicals Ltd is nearly 400 tons, 
total of 2,000 tons 

, making an 

approximate 

Phoducpion of Bieachino Powder and Liquid Chi orine 


Bleaching 

Liquiff 

Year 

Powdc) 

Chlorine 


(Quantity 

Tons) 

1947 

2,650 

1,706 

1948 

2,886 

1,800 

1949 (Jan -March 8 mouths) 

748 

892 


Theoretically, the liberated chlorine is nearly 88 per cent 
by weight of the total amount of caustic soda, produced by 
the electrolytic method With the existing plants of caustic 
soda in the country, the chlonne produetion is much m 
excess of the total requirements The bleaclung powder 
requirements of nearly 16,000 tons can roughly be satisfied 
with 5,000 tons of basic chlorine The demand for 2,000 
tons of liquid chlorine can also be satisfied from that pro- 
duction The programme for caustic soda manufacture 
which provides for a production to the tune of 80,000 to 
100,000 tons would afford veiy large quantities of chlorine 
and the problem of disposal of exc*s chlorine would be 
quite serious Complications would arise if production of 
caustic soda is earned out entirely by the electrolytic method. 
The synthetic hydrochloric acid, if produced out of chlorine 
and hydrogen, would spare some of the sulphunc acid shaie. 
This saving m sulphuric acid would proportionately minimise 
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the use of sulphui The progiamme for the piocluction of 
DDT in India, can leasonably consunj^c some of the 
excessive quantities of chloiine Caustic soda production 
by the causticizatioii piocess can eliminate chances for the 
excessive production of chlorine and save the manufacturcis 
from importing electrolytic plants 

The case for piotection to bleaching powder and chloime 
industry was simultaneously considered along with that of 
caustic soda industry by the Indian Tariff Board in July 1946 
Data regarding the cost of pioduction of local manufactuies 
of chlorine and bleaching powdci was examined It is 
observed that the task of maintaining the percentage of 
chlorine m bleaching powdei is, lathcr, difficult as the 
quality deteriorates m tropical climate Attempts must be 
made to stabilise the locally produced qualities of bleaching 
powder The foieign products aie definitely of bettei grade 
and are well preserved in better packings Imports can 
entirely be stopped, if local manufacturers are able to produce 
bleaching powder of standard conceiitiations and of stable 
qualities 

BORAX AND BORIC ACID Borax is largely used 
by the glass and enamel mdustiies In the fusion mixtme 
for precious metals, borax is used as an ingiedient Boiax 
is largely used for other medical purposes, both for external 
and internal uses It is an important raw material for the 
production of bone acid Boiax is also used as an anti- 
septic Boric acid has a vital importance in the medical 
profession, because of its mild antiseptic character and it is 
largely recommended for all types of dressings and minor 
ailments of wound b^ahngs and is an important item of 
first aid requisite 

Presently, both borax and boric acid, are imported 
from abroad in large quantities The statistics for the 
imports of borax are available while bof ic acid import figures 
are covered under certain other miscellaneous head. The 
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liguics ot impoits ol bor.ix, chuing the past tew ycais, aio 
given bflovv 

Lmpor’JS oi Borax 


Yea) 

Q)iaiifd?j 

R)ip(e<< 

(Tons) 

{Tho)i',a)uU) 

1987 38 

1,620 60 

802 

1938-39 

1 295 30 

800 

1989-10 

1,670 SO 

187 

19 to- Id 

1 220 00 

409 

1941-12 

1,651 30 

751 

1912-18 

1,904 45 

1,01 1 

1943-44 

1,608 20 

* 992 

1941-45 

2,692 75 

1,613 

1945-16 

1,429 15 

671 

1946-47 

1,397 40 

673 

1917-48 

9,090 00 

4,054 

1918- 19 

1,181 70 

611 


Nearly 1,500 to 2,000 tons of boidx are imported 
annually Borax has been located in the sulphur springs of 
Ladakh valley and Kashmii and also near the Tibetan 
frontiei, but there aie no regular estimates of the existing 
lesouices and theie is good scope for exploring the same 

CALCIUM CARBIDE Calcium caibide is laigely 
used for generating acetylene gas which gives illuminating 
flames on burning The oxy-acetylene flame is populaily 
used foi welding purposes Calcium caibide is also used 
for the fixation of nitrogen for the production of calcium 
cyaiiamide which is an important fertiliser Calcium 
cyanamide is, further, required in the plastic industry 

The method of manufacture of calcium carbide is a 
specialised one, and involves in thc»use of electrothermie 
furnaces Chief raw materials for this are coke and lime 
Vaiious patents are obtained by certain foreign producers 
for the various electrothermie furnaces, but no attempts have 
been made in this direction in India Supplies of calcium 
carbide are being obtained from Canada, Norway and Afnca 
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and considerable quantities aie imported eveiy year The 
figures of imports aie as undei 


Impokis or Calcium Cakbidl 


Yeat 

Quaniittj 

Rupees 

{Tons) 

{Thousands) 

1987-38 

2,722 25 

594 

1938-39 

2 , 8 b 6 40 

636 

1989-40 

3,535 35 

995 

1940-41 

2,921 85 

1,011 

1941-42 

3,266 50 

1 599 

1912-43 

5,006 20 

1,737 

1943-44 

3,183 45 

1,149 

1 94 t -45 

6,295 55 

2,287 

1945-46 

4,551 40 

1,668 

1916-17 

3,274 05 

1,269 

1947-48 

4,284 80 

1,892 

1948-49 

5,848 85 

2,616 


The calcium taibide lequirements have considerably 
gone up during the leccnt yeais It is, however, anticipated 
that in the next few yeai s, the demand would still rise as it 
would find much use in the pioduction of cyanamides 

Ceitain schemes to set up a plant in India foi the 
manufacture of caibide aie bemg envisaged by some of the 
mdustnal circles It might take some more time toi the 
maturing of these schemes but it is beyond doubt that the 
problem is worth consideration 

The Munitions and Production Directoiate of Govern- 
ment of India had enfoiced contiols over the distribution 
of calcium carbide during wai days but such controls were 
relaxed soon after the war Pnces of calcium carbide have 
been varying a good deal from time to time during different 
trade periods, and Tsuch fluctuations have mainly been 
regulated by the supply position 

CALCIUM CARBONATE Calcium carbonate is 
largely used m good many mdustnes' and is consumed m 
vanous chemical processes Calcium carbonate is also used 
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as a useful fillei m Ihe rubbei iiidustiy and, to a gieat extent, 
in |xunt indusliy It goes into the composition of vaiious 
pioducts like that of chalks, ciayons, white shoe polishes 
and in the pioduction ol lace powdcis and othei innumeiable 
preparations of conimcicial and medical mteiest 

Calcium caibonate is obtainable in fine pow'deis ol 
vaiying density, 1 1 , heavy, medium and extra light qualities 
The commercial vaiicties of heavy and medium qualities for 
industrial puipo&es aie piepaied by finely gimding snow 
white calcite oi marble stones , but foi specifie chemieal and 
medical purposes, puie and precipitated qualities of calcium 
carbonate are required The puie quality product is 
prepared by the chemical piocess Various grades of extra 
hght and BP standard aie, further, prepared from ^ the 
precipitated chalk 

There is no adequate production of light varieties of 
calcium carbonate as the plants for the same are not many 
The heavy qualities for rubber and paint industries are 
prepared from calcite and marble minerals 

Figures of imports of calcium carbonate in the country 
have not been separately shown The precipitated varieties 
of calcium carbonate can be prepared in this country on a 
moderate scale and, as such, imports could be stopped 
if colour, fineness and standard of purity is acceptable 
Heavy chalk powdei is very cheaply available in India. 
The precipitated grades, i e , medium light and extra light 
which are qsually the imported qualities, are being sold 
comparatively at fancy prices 

CALCIUM CHLORIDE Calcium chloride is a chemical, 
mainly of interest to the refrigeration industry and huge 
quantities of the same are used in "ice plants In fused 
condition, it is an important dehydrating agent It has 
also miscellaneous uses in the production of chemicals and 
other products like calcium silicate Calcium chlonde 
also found useful in the calcium cyanamide mdustry and 
also for the fixation of atmospheric mtrogen 
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Calcium chloride is obtained as an intermediate product 
in the marine water industry Messrs Pioneei Magnesia 
Work Ltd , Kharagoda, started the manufaf?tuie of calcium 
chloride m the yeai 1941 and, since then, the imports have 
been on the decline The figures of production aie reported 
to be nearly 850 to 1,000 tons pel yeai and the actual figiues 
of production recorded, duimg the year 1948, weie 948 tons 
The figures of imports are as under 

Imports of Caicium CHiORinr 


Yeai 

Quantity 

Rupees 

{Tons) 

{Thousands) 

1987-88 

910 80 

72 

1938-39 

855 25 

80 

1939-40 

1,049 05 

108 

1940-41 

664 10 

80 

1941-42 

655 80 

86 

1942-48 

881 15 

80 

1948-44 

11 60 

17 

1944-45 

14 05 

20 

1945-46 

82 85 

19 

1946-47 

2 35 

6 

1947-48 

98 05 

45 

1948-49 

228 55 

51 


The local production of calcium chloride is quite sufficient 
to meet the country’s requirements With further develop- 
ments and setting up of soda ash plants, the calcium chloride 
production will be in abundance and, as such, this industry 
shall have to stand on its own merits The imports aie not 
at all required The prices of the locally produced material 
are quite competitive The present prices of this commodity 
ranges from Rs 15 to Rs 20 pei cwt 

CARBON BLACK Carbon black is essentially the 
“ element carbon ” and is obtainable in various grades and 
shades Other graded trade names are as carbon black, 
lamp black, gas caibon, ivory black, etfe Gradation on the 
basis of hardness and softness is also known Carbon 



no I lONdMIC PllOsPLC'lb Ol tHEMILAL IMlbSTRIBS 

black IS mamiy a pioduct ol iiiteicst to the lubber and 
paint industiicb It is used as black pigment tor pioduciiig 
black and giey*iubbei pioducts like lubbor tyies, shoe soles, 
tubing, vaiioiis types ot pressed and extiuded lubber goods 
including lubbei rods and sheets In paint industiy, it 
toims an impoitant constituent ol black paints and enamels 
and IS in big demand Black punting inks aie pioduced 
out of carbon black and lamp black Caibon black is used 
as a univeisal black pigment loi all purposes and also foiras 
constituent of black moulding and bakelite powders It is 
also used foi oil cloth, and imitation leathei cloth Mixed 
with othci pigments, carbon black gives other shades 
langiug fiom grey to jet black It is afso used tor the 
leathei finishes and finds use in the manufactuie of stencils 
and ciayons Black polishes aie produced out ot it 
Electrical conductor and electrodes are made out of pressed 
carbon and form important pioducts foi the electrical 
industry 

Caibon black is not, so fai, manufactured m India 
The process of manufactuie is not difficult and can be 
developed if effoits are made in the proper direction 
Hydiocarbons and mineral oils and other oigamc products, 
on burning in specialised equipments, yield various grades 
of carbon black undei certain controlled conditions 

It IS estimated that import figures of carbon black 
amount to nearly 4,000 tons a year, out of which 3,500 tons 
are for rubber consumption and balance of 500 tons goes for 
paint industry The compressed and uncompressed forms 
are demanded for diflerent purposes Some of the popular 
commercial giades are sold under different trade names like 
“ Kosmos,” “ Kosmobile,” etc 

The trade puces of carbon black have been varying to 
a considerable extent The landing ’’cost of certam grades 
range from annas five to annas ten per lb , wheieas, m pre- 
war days, the cost was 50 per cent of the above prices 

The manufacture of carbon black should be taken lip 
on a commercial scale in India in order to meet country’s 
requirements ra full. With further interest in the expansion 
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of rubber and also paints and enamels mdustiies, the con- 
sumption figuies aie bound to go up and, hence, it must 
immediately attiact the attentions of the mlinufactureis to 
encourage new enteipiises for this pioduct 

CARBON DIOXIDE Caibon dioxide has good many 
industrial and commeicial uses It has a ma]or use m the 
manufacture of aerated and mineral wateis which are the 
commodities of daily consumption It is also used m 
various chemical processes Solidified caibon dioxide is 
largely used as refiigerant and is extiemely populai because 
of the low degree temperature that can easily be attained 
The gas is also used foi obtaining ineit atmosphere The 
soda acid hie extinguishers woik on the principle of quick 
piocfuction of caibon dioxide gas The manufactuie of 
bicaibonates and carbonates of soda by solvay process is, 
primarily, based on the caibonation process Sugar lefimng 
industiy use consideiable quantities of carbon dioxide in 
the single and double carbonation piocesses Potassium pei- 
manganate is formed when carbon dioxide gas is passed in 
the potassium manganatc solution 

The commeicial methods of manufacture of carbon 
dioxide are quite simple and even the raw materials like 
limestone, coke, potash and other caibonates arc easily 
obtainable in the country Limestone, on burning, yields 
lime and carbon dioxide gas Sugar factories which work 
on carbonation process, have elaborately built lime kilns 
with arrangements foi the collection of gas Caibon dioxide 
IS also obtained from the fermentation process and is got as 
by-product fiom the distilleiies and bieweiies 

The resources of carbon dioxide gas in India aie adequate 
and the production is quite satisfactory One of the manu- 
facturing company has four to five units, operating in 
different parts of the country like Bombay, Calcutta, and 
Delhi in India, and at Rawalpindi and Karachi in Pakistan, 
with the plants having annual production ot four to five 
million lbs Other pioducers who opelate on feimentation 
process have capacity over a couple of million lbs These 
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factoues aie spiead out m the foim of a net ivork ui the 
count! y and this anangeiueut is, veiy economical as the 
disinbiition expenses of the gas aie mamtained at a low 
level The price of gas js ically affected by heavy tianspoi ta- 
tion expenses from one place to anothei on gas cyhndeis 
which remain m tiansit from the pioduceis to consumers 
and mce veisa The pic-war prices ol gas were within a 
lange of two to thiee annas pei lb , whereas, with the 
increased cost of production, during wai days, it were about 
fom to five aimas pei lb The tendency of prices has rather 
been upwaid due to the increased cost of pioduction and 
prices above eight annas per lb arc quoted 

The consumers who are located at far away distances 
from the produceis, have the disadvantage of paying high 
rate of freight for the movements of cylmders A relief m 
prices can, however, be given to them by allowing the 
transit of gas cylinders at concessional rates 

CYANIDES OF POTASSIUM AND SODIUM The 
cyanides of potassium and sodium are well known chemicals 
on account of their being the deadliest poisons They are 
not much of the industrial importance except that the 
electroplating industry consumes these salts in large quantity 
It IS obseived that the cyanides and the complex single 
and double salts of the plating metals have got high degree 
of loiusation m solution and, with certain controlled conditions 
of current density and voltage, they exhibit a high 
throwmg power and are, therefore, veiy much used m the 
clectrodeposition processes The cyanides of gold and 
silver are chemicals of commercial interest as the refinmg 
of precious metals is earned out with the help of cyanides of 
potassium and sodium as in the case of electroplating and 
electrorefining processes, the complex cyanides of metals are 
formed These cyanides are also used m certain organic 
pxocesses and for produemg hydrocyanic acid and other 
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cyanogen compounds Cyanides aie not produced m India 
The figuies of impoits m the past few yeais are as undei 

Impoeis of Sodium and Potassium Cyanides 
Potassium Sodium 


Year 

Quantity 

Rupees 

Quantity 

Rupees 

(Tons) 

(Thousands) 

(Tons) 

(Thousands) 

1937-38 

23 45 

49 

254 05 

219 

1988-39 

24 15 

46 

173 20 

150 

1989-40 

20 00 

41 

382 25 

289 

1940-41 

20 90 

64 

148 10 

127 

1941-42 

15 25 

45 

194 55 

183 

1942-43 

li 90 

37 

231 35 

220 

1943-44 

21 60 

50 

187 75 

187 

1944-45 

22 30 

51 

138 SO 

136 

1945-46 

70 90 

180 

154 65 

164 

1946-47 

80 35 

90 

66 75 

67 

1947-48 

83 80 

106 

158 05 

156 

1948-49 

18 10 

54 

142 65 

158 


It may not be difficult to undertake the production of 
cyanide m India as methods of manuiacture are simple but, 
they necessitate in engaging skilled labour and proper 
handling and in the installation of elaboiate equipments 

FORMALDEHYDE Formaldehyde, in aqueous 
solution of 35 to 40 pei cent concentration, is termed as 
“ Formaline.” It has important uses in the various industries 
like textile, sugar and leather It is also lequued for the 
medical purposes as it is a powerful antiseptic, disinfectant 
and deodorant It is, further, used in the various orgamc 
processes for producing synthetic compounds and dyestuffs 
Its most important use is found m the plastic industry 
The plywood industry, however, requires it for preparing 
casein adhesives The moulding powders produced from 
phenol-formaldehyde, urea-formaldehyde and various similai 
sombmations, have rather revolutionised the plastic industry 

The process of manufacture of formaldehyde is qmte 
technical and involves m the oxidation of methyl alcohol 
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which lb obtriined as n by-pioduct from the wood distillation 
plot ess Apiut liom these oxidation processes, it can also 
be manulacluieu b> synthetic piocesses fiom caibon monoxide 
and hydrogen The fiist method has been attempted m 
India m the Mysoic State with an annual pioduction ol 50 
to 60 tons but the cost ol mamifactuie is laulj^ high The 
country’s requuements in foiinaldehyde are being obtained 
fiom abroad, but during war period, locally manufactmed 
pioduct was meeting partial lequiiements though its cost 
was high It IS estimated that the annual consumption is 
nearly 150 to 200 tons including demand by the plywood 
industiy which alone was about 50 tons in wai days The 
production of various moulding powders is a problem of 
great importance and, in such products, formaldehyde foims 
the basic raw material It might be considered that’ the 
country’s requirements m formaldehyde might amount to 
a few thousand tons and, as such, the developments m the 
plastic line must provide for foiinaldehyde production on a 
large scale 

FORMIC ACID Formic acid is the monobasic acid of 
the aliphatic gioup and is obtainable m 80 to 85 per cent 
and 90 per cent concentiations of commercial grades It is 
laigely used m rubbei plantation estates and m the textile 
industry It is also consumed for the production of foi mates 
and other allied compounds 

This IS mainly a product of limited mteiest and has 
specific utility Since there is no indigenous production of 
formic acid, the demands are satisfied entirely through 
imports The annual requirements, including those for 
rubber estates, amount to a few hundred tons pei year The 
price of this acid has been fluctuating a good deal, and 
dunng a course of a couple of years, it has considerably gone 
up, amounting to double the rates The prices of foimic 
acid had been ranging nearly from one rupee to three rupegs 
per lb , and the record puces were almost at the highest 
level m the days of scarcity 
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GLYCERINE Glyceiine is the viscous colourless 
sweet oily liquid and is very largely used in medical pio- 
fession for the manufactuie of pharniaceutiekl piepaiaiions 
It IS also used m cosmetics Anothei important use of 
glycerine is in the manulacture of explosives In com- 
mercial preparations like tooth pastes, ointments, and 
plasters, glycerine finds widest applications It is also 
consumed by the textile industry toi pioducing softening 
and finishing auxiliaries It is largely used foi the manu- 
facture of nitroglycerine and other blasting explosives 

Glycerine is obtained as a by-product fiom the soap 
industry The i^iegetable oils contain long chain of saturated 
and unsaturated aliphatic acids compounded with glyceiine 
Glycprine is released as a result of chemical reaction of caustic 
soda on oils, and is recovered from the spent lye In the 
hot method of soap manufacture, wheie soap is salted out, 
the spent lye is separated out and the glycerine is recovered 
from it by the process of distillation Glycerine is not 
recoveied from the cold process ot soap manufactuie 

Soap industry is sufficiently on an elaborate scale in 
India and one can imagine the extent of available sources of 
production from the fact that the major portions of the 
imported caustic soda are consumed for the production of 
soap and the demand for soap is increasing eveiy day Theie 
aie lemarkable chances for recoveiing glycerine from soap 
industry and, that too, on a massive scale Glycerine is, 
however, recovered by a few of the leading Indian manu- 
factureis of soap, who are about half a dozen in number, 
whereas others are eithei following cold process oi they are 
unable to set up glyceiine i ecovery plants Actual production 
of glycerine is in extremely small proportion, as compared 
with the possible resources at hand The present production 
from all such plants is about 2,000 to 8,000 tons per annum 
against the pre-wai figures of production of about 500 tons 
The actual production of glyceiine during the year 1948 is 
2,142 tons and nearly 600 tons of glycerine have been 
produced during the quarter January to March, 1949 The 



lt)2 rCONOAltC VKOSs'CC IS 01< cm MltAJ INDUSriilES 
slalishos ol unpoitb cliiimg the past lew yeais aie appcncled 
iMPOiiib Ol Giyci rine 


Vem 

Quantity 

(Tons) 

Rupees 

(Thousands) 

l<}<57-88 

81 40 

107 

1 038-89 

209 43 

198 

1030-10 

44 45 

1.3 

194.0-41 

12 15 

15 

1941-42 

0 10 

2 

1942-48 



1043-44 

0 25 

1 

1944-45 

1 85 

8 

1945-46 

1 40 

2 

1946-47 

0 50 

2 

1947-48 

0 05 

1 

1948-49 

0 15 

1 

Glycerine leqmreraents of the country can be easily 
met fiom the local production There are prospects for 
exporting glycerine to other countries It has been exported 
in ceitain quantities but exports weie latei restiicted 
Glycerine being an item of national importance should not 
be exported at this stage when the same is largely reqiured 
for defence purposes, for the production of explosives 

Attempts should also be made to set up more and more 


plants for recovering glycerine from the spent lye The 
individual soap manufacturers who aie unable to set up 
such equipments should pool up then lye and alford a 
regular souice for the recovery of glycerine 

HYDROGEN PEROXIDE Hydiogen peroxide, as 
the name indicates, is a powerful oxidising agent It is 
obtamable in variqus grades, * e , the commercial graefes 
being in 100 volumes and 180 volumes , and the medical 
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glades in 12 and 20 volumes The commeicial grades aie 
laigely used in textile mdustiy especially silk and ait silk, 
as it IS lequiied as a mild bleaching agenjt The weaker 
grades of 12 and 20 volumes aie largely lequircd by the 
medical profession Hydrogen pei oxide is an important 
oxidising agent and is also a useful antiseptic 

The commercial manufactuiing process ol hydiogcn 
peroxide is simple, but the elaborate equipments for the 
same are very essential Barium peroxide, oi sodium per- 
borate aic used as the main raw materials for the manulactuie 
ol hydrogen peroxide Weaker giades of hydrogen peroxide 
for medical supplies are manufactured by a few small scale 
producers but the production of commercial grades has not 
been attempted 

Tt IS one of the important chemicals which is imported 
from abroad and the production for the same, on a commercial 
scale, can be attempted here m India The manufacture of 
perborates and peroxides is also an important problem, as 
these aie very powerful oxidismg agent and are also used 
as law raatonals for the manutactuie of hydrogen peroxide 

LEAD ACETATE Lead acetate is laigely used m 
the paint mdustiy foi producing various giades of pigments 
of the type as lead chromates There aie mnumeiable 
shades of these pigments langing from light yellow to deep 
oiange, which are produced from the lead chromates Giceii 
shades are obtained by suitable combinations Lemon 
chrome, oiange chrome, gicen chrome and middle chiome 
are some of the important moiganic pigments m these 
senes It is also used, to some extent, in textile industry 
Sub-acetate of lead is used in the sugar factories for laboratory 
purposes The piocess of manufacture of lead acetate is 
quite simple and involves in the conversion of lead metal 
into litharge by oxidation with the help of nitiates and, then, 
litharge is digested m acetic acid Lead acetate was being 
imported in laige quantities from abroad beioie the wai , 
but, during war period, production of this chemical was 
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taken up Ijy a few manufaclurei s in the countr}’- The 
irapo) ts in tlie past have been as undei 

IEmports oi Lead Acetaie 



Quantity 

Riipee'i 

Yeai 

{Tms) 

(Thousands) 

1987-88 

71 55 

38 

1988-89 

79 25 

84 

1989-40 

62 85 

37 

1040-41 

78 75 

65 

1941-12 

189 55 

151 

1942-43 

77 50 

65 

1948-14 

12 80 

11 

1944-45 

114 80 

96 

1945-46 

46 60 

41 

1946-47 

2 45 

4 

1947-48 

52 10 

93 

1048-49 

18 26 

26 


The above figures indicate that imports of this commodity 
were nearly 80 tons per yeai m pre-war days, wheieas during 
war period the imports dwindled as local production could 
satisfy major part of demand It is understood that the 
eutue demand of the country can be fulfilled by local pro- 
duction and there is no need of imports The manufacturers 
should, however, be given facilities to import law mateiial 
like acetic acid, lead metal and the mtiates of either potash 
or soda The prices of lead acetate have considerably been 
varying, dependmg on the supply position The white 
ciystaUme qualities of lead acetate are sold at Rs 100 to 
Rs 160 per cwt , whereas the browi quality is comparatively 
cheaper Lead nitrate is also being consumed occasionally 
by the pigment manufacturers when acetic acid is in short 
supply 

LIME Chemically, lime is known as calcium oxide 
and IS largely used as a building matenal Lime is also aer 
important constitudht of mortars and cements, Besides 
these uses, lime plays very important role in the chemical 
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mdu&tiy The utility ol lime in some of the basic chemical 
products IS veiy well lecogiiised, * e , caustic s^da manufacture 
by causticization process, the extraction of chromite ore for 
the manufacture of chromates and bichromates, manu- 
facture of bleaching powdei and bleach hquois, production 
of carbide and cyanamide of calcium Lime is also used in 
the purification of cane juice m sugai industry and is also 
used as raw material foi glass mdustiy It has disinfectant 
properties and has good many such impoitant uses 

Lime IS manufactured by the calcination of natural 
stones which must, necessarily, be carbonates of calcium 
and are termed 41 s limestones Marble and calcite are purer 
vaiieties ol such stones The simple method of burning a 
mixtuie of coal and limestone in open furnaces is very 
common Tiimestone yields lime and caibon dioxide on 
burning There are no provisions for collecting caibon 
dioxide m open fiunaccs but il closed kilns aie worked for 
the pioduciion of hmc, gas can also be collected and liquefied 
Sugai lactones which follow caibonation pioccss for puri- 
fication of sugai juice have equipments foi iccovering gas 
Noimally, open kilns woik with ovei all eUiciency of 73 per 
cent and the fuel consumption is up to 20 pei cent Soda 
ash factories where Solvay process is followed, have closed 
type of lime kilns 

The quality of lime pioduced, depends on the quality 
and percentage purity of limestone The calcined lumps of 
lime, on having been heated to a great extent, come in 
contact with water and crumble into powder The qualities, 
before and after the addition of water, are giaded as unslaked 
and slaked lime The manufactureis piefei limestones of 
high purity which should not contain calcium carbonate 
less than 85 per cent , and m ordei to hav e high quality 
pioduct, better grades of stones, containing 90 to 96 per cent 
calcium carbonate aie used 

The production of lime is being earned out m the 
cbuntiy at vaiious places as the limesto,iie reserves of India, 
are quite laige and have spread in all paits of the country 
Lime lequiiements of the country are, however, met through 
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local pioduclioii btil thcit no no sl.itislics niaiiiimmcl to 
iccoicl the c\ttrnt ol pmduction The icason is that it ib 
extienicly cheap m.itcijal nnd, m pic-vvai d.ns, hmc could 
be made available at Rs 20 lo Rs 40 pei ton whereas the 
present puces at the moulh of the kiln arc ncaily t\io to 
thiec tunes, wink, lu the letuil markets, good qualities ot 
lime aie sold at about Rs 200 pei ton 

LITHARGE, RED LEAD, WHITE LEAD AND 
LEAD PAINTS Litharge, the yellow ovide of lead, is 
very populai lead compound It is largely used in paint 
and vaniish industry In small quantities^ it is consumed 
by the medical profession Litharge is also used as a source 
foi other lead salts and compounds Red lead, the complex 
oxide of lead, is cheap led pigment used m paint industry 
White lead, the basic carbonate of lead, is a white pigment 
and IS largely used by the paint tiade These pigments 
have been imported in the past years, in consideiable 
quantity fiom abroad A couple ot manufacturing concerns, 
in Calcutta, have successfully been able to produce them 

The figures of impoits of lead compounds given on the 
opposite page, indicate that there have been practically 
little imports of hthaige, led lead and white lead during the 
post-war peiiod However, it reflects that the local 
productions of the same have been adequate and attempts 
must, necessarily, be made to maintam the production 
With the expansion of allied mdustiies, the pioduction of 
these basic compounds should be enhanced at a short notice 
The prices of all these indigenous products are reasonably 
within the limits of import costs Normally, the industry 
of lead salts should be considered as self-sufficient 
provided the flow of law materials, .is kept at sufficiently 
increasing rate and at reasonable prices Unfortunately, 
lead metal, the basic raw material, is imported from foreign 
countries and it is observed that the circumstances haye 
been very unfavourable as far as the supply position of the 
metal is concerned, and even the foreign quotations are 
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LlTHOFtlONK Chemically, lithoplione is a mixtuie 
ol /mo sulphulij and baiium sulphate It is pieparcd out 
ol baiiuiij sulphide and /iiu sulphate, duly piccipitated from 
the solutions in molecular piopoi tioiis Lithophouc essentially 
contains 28 to 30 pei cent oJ /sme sulphide and the lest is 
sulphate of baiium It is veij? homogeneous in composition 
It IS an extiemely important white pigment loi the paint 
industry This has a veiy high covering powei It is 
also laigely used in the lubbei industiy 

The icquiiemcnts of the coimti3'' m lithoplione aie met 
thiough impoits and the figiues of impoits aie as under 

Impohts or Lmioi'iiONE 
Lithophone Dty Lithophone Moist 


Yea) 

Quantity 

Rupees 

Quantity 

Rupees 

{Tons) 

{Thousands) 

{Tons) 

{Thousands) 

1987-88 

1,852 25 

345 

9 05 

3 

1938-89 

1,564 30 

288 

19 50 

7 

1939-40 

2,312 40 

530 

19 00 

8 

1940-41 

1,120 00 

376 

3 00 

1 

1941-42 

1,804 IS 

781 



1942-48 

1,599 95 

756 



1948-44 

1,458 75 

712 

25 00 

11 

1944-45 

1,449 75 

644 

58 00 

21 

1945-46 

974 55 

484 



1946-47 

699 95 

804 

9 95 

4 

1947-48 

655 60 

564 

1 00 

1 

1948-49 

1,912 65 

1,658 




Lithophone is not being produced m the country The 
composition of the product is very simple and even the raw 
materials are easily available It is an item of vital 
importance It would be earnestly desired that the litho- 
phone manufacture should he given encouiagement m the 
country The puces of the same have been varymg to a 
considerable extent janging from Rs 60 to Rs 100 per cwS 
The reasonable price should be withm the limits of Rs 40 
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The puces were nedily Rs 20 to Rs 30 pei cwt ui the pie- 
war days 

MAGNESIUM CARBONATE The caibonate of 
magnesium in natural loim, is obtainable as magnesite 
Magnesite is largely used in the manufactuie of lefiactory 
materials and also for pioducmg certain chemicals like 
epsom salt The ohemicallv piecipitated vai lety of magnesium 
carbonate is largely used in rubber industry as a light filler 
and IS also the constituent of medical and toilet preparations 

In lact, very little attempt has been made to produce 
light variety of jnagnesmm caibonate m the country There 
IS a big demand for extra light quality for rubber industry 
The extent of demand should be estimated to a few hundred 
tons per year The technique of manufacture of extra light 
variety is fairly simple A few ot the locally manufactured 
grades do not compete the imported qualities m lightness 
Attention has, therefore, to be paid in attaining the standards 
ot purity, lightness and fineness The prices of this product 
have considerably been varying , and with scarcity of the 
product in market, prices use to a very high level, whereas, 
in the pre-war days, it could be made available at much 
cheaper rates 

MAGNESIUM CHLORIDE Magnesium chloiide is a 
product from the sea bittern, and is largely used in textile 
industry It is obtamable horn the sea bittern, in the form 
ot complex salt as chloride of potassium and magnesium, 
and IS known as carnahte The separation of potash 
chloride and the chloride of magnesium is based on certain 
adjustment of physical conditions ot temperature and 
concentrations of solutions Magnesium chlonde was being 
imported in large quantities m India, before the World War I 
The manufacture of magnesium chlonde was taken up in 
early days of World Wax I and the local production was 
found to be sufficient for consumption Later, the 
magnesium chlonde was given protection in the year 1928 
and, till this day, it enjoys protection The import and 
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pioduction figiues diiuiig ihc jjast fcA^ Aoais as tabiitarccl 
below, iiidicaLc that the trend ot inijioits is downw.ud 
Imports oi Maonesiom Chlokiui 


Yea) 

Quantihj 

Kupit s 

{Tons) 

{Tlmisands) 

1937-38 

593 80 

40 

1938-39 

583 55 

39 

1939-40 

349 10 

22 

1940-41 

0 20 


W 11-42 

S 10 

5 

1912-40 

5 90 

4 

1943-44 

0 10 


1944-45 

0 45 

1 

1945-46 

0 10 

1 

1946-47 

0 20 

1 

1947-48 

1 85 

3 

1948-49 

0 40 

2 

Production 

or Maonesium Chloride 

Yea) 


Quantity 


(Tons) 

1938 


5,074 

1939 


6,998 

1940 


5,868 

1941 


8,841 

1942 


9,251 

1948 


6,667 

1944 


976 

1945 


8,867 

1946 


6,098 

1947 


6,267 

1948 


7,705 


During the years of World |War II there had*,been^no 
imports of magnesium chloride ~;;}It is evident that the local 
production is now quite sufficient and this industry is more 
or less on film footings The market pnees are maintained 
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METABISVLPHITE OF SODIUM AND POTAS- 
SIUM The metabi&ulphites ol sodium and potassium aic 
industrial preservatives and are used in the fiuit canning 
mdustiy, especially in the lemon and oiange squashes In 
photogiaphic industiy, these chemicals aie lecomnicnded 
for developing and haidenmg baths The potassium salts find 
use by preference 

These chemicals have a very limited demand as it is 
undei stood that the demand in the pre-wai days ncvei 
exceeded five tons a yeai , whereas, during war days, the 
impoits went up thicc to loin times the pit-wai figures 
One of the manufactuimg concerns of Bombay claims to 
have an equipment to pioduec the meta bisulphites to the 
tunc of 50 tons a year The processes of manutactme 
aic simple and involve m passing sulphur dioxide gas through 
the potassium oi sodium ear bona te solutions of particular 
concentration and the operations arc peifoimed under 
controlled conditions of temperature The produced metabi- 
sulphites are crystallised, ceirti ituged, dried and packed It 
IS necessary to have a stainless steel equipment for the 
reaction, though, of coiuse, porcelain lead lined equipments 
aie qmte cheap substitutes 

It IS reported that the qualities of the locally produced 
metabisulphitcs are quite satisfactory and the same have 
been testified by the various fmit pieseivatioir factoiies and 
other laboratories The cost of production is quite com 
petitive and there is no need of impoits when the country’s 
requirements can easily be met with local production The 
sale prices of these chemicals range from Re 1 to Rs 1-8 
per lb The case for protection to this industry has been 
examined by the Indian Tariff Board during the year 1947, 
and it IS anticipated that this would be a self-supporting 
industry in due course 

PLASTER OF PARIS Plaster -of pans is obtained 
fiom gypsum and is produced by a semi-dehydration of the 
same at certain controlled temperatures The various 
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uses ol pla'jlei of pans aie icallj^ based on the tact that it 
sets into haid mass after eonimg in contact with water 

Plastei of pans has found uses in the suigical operations 
foi setting biokcn and fractured bones ol the body It is 
also used foi making models and foi pioducmg moulds foi 
good many mdustiies, especially potteiy, lubbci and 
ceiamics 

The manulacturmg piocess of plaster ol pans is very 
simple but the quality of manufactuied pioduct is based 
on the puiity of gypsum Several manufaetuiers are making 
all sorts of plasters foi different puiposes, le , for medical 
and industiial uses, loi arts crafts and modplhng work 

Gypsum deposits are located in South India, Rajputana 
State and neai Dehia Dun m United Piovinces and also in 
some of the othei Indian States Good quality gypsum is 
not much available in India except that from the Khewra 
deposits which now fall in Pakistan territory A good 
quality Aiabian gypsum is also used for the manufacture 
of plaster Attempts should, however, be made to improve 
the quahty and colour of the plaster so that it may meet the 
requirements of the medical profession and has also a proper 
setting time 

There are small imports of plaster of pans from abroad 
but the figures of imports and local production are not 
separately maintained 

PHOSPHATES AND PHOSPHORIC ACID 
Phosphoiic acid and the phosphate compounds are important 
salts of element phosphorus which need to occupy a big space 
in the chapter of chemicals Amongst the complex phosphates 
aie trisodium phosphate, disodium phosphate, monosodium 
phosphate, acid calcium phosphate, acid sodium pyro- 
phosphate and the hypophosphites 

Phosphorus is obtained in amorphous and crystallipe 
forms The amorphous or the led variety is largely used 
as a raw material for safety matches In small quantities, 
it IS also used for producing phosphorus alloys, bronzes and 
other copper and tin alloys Phosphorus pentoxide and 
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other phosphorus compounds, rodent poisons, flares, smoke- 
screens are also produced from phosphorus 

Phosphorus is imported m consideiablt quantities in 
India In fact, the demand for the same has increased a 
good deal due to the rapid expansion of the match iiidustiy 
The prospects for producing phosphoius in this counliy 
should be thoroughly investigated Attempts have, howe\ ei , 
been made at the Indian Institute ol Science, Bangalore, for 
setting up a pilot plant 

Ortho-phosphoiic acid, the clear water white liquid, is 
obtainable in the commercial grades of 50, 75 and 85 pei cent 
purity and is mixable with water in all piopoitions Its 
principal uses art in the ceramic industry loi increasing the 
tianslucency and foi improving the coloui of porcelain 
It IS also used as a vitrifying agent, as flux and as an opacifiei 
m the glass manufacture Various phosphates ol sodium 
(mono, di, tii) and calcium are pioduced from phosphoric 
acid Furthei, it is used in the manufacture of ethylene 
gas, m making albumin deiivatives and also as drjnng agent 
in the synthetic piocess of various dyes and intcimediaiies 
Litho-pi inters also use it m the engraving processes The 
double and triple superphosphates and other ammonium 
phosphates are very important fertiliseis This acid finds 
good use in the preparation of phaimaceutical products, in 
making dental cements, in the manulactuie of glyceio- 
phosphates, m the manufacture and purification of hydrogen 
peroxide and, to some extent, in the production of gelatine 
It also acts as penetiant aid for absorption of gums foi 
envelopes Further, it is also used as substitute for tartaric 
acid and citric acid as pieseivatives of jelly and soft dunks 
In sugar mdustiy, it is used as defecating and clarifying 
agent The textile industry makes use of it foi biightening 
the colour of silk, in calico printing and dyeing of cotton 
The watei treatment with this is also earned out for softening 
and correcting of alkalinity The rust-proofing agents also 
contain phosphoric acid as one of the ingredients and aie 
used for brightening the finish of i opes and twines Phosphoric 
acid IS also used as a coagulant for rubbei latex The letia 
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phosphoiie acid which is water white viscous liquid has also 
indusiual .xpplicalions wheie a high stiength phosphoric 
acid is desiicd , It is also used as a diying agent 

Tiisodium phosphate is, however, known as the tii basic 
salt and exists as white ciystalhnc mateiial with watei of 
eiystallisation but, as anhydrous stuff, it exists as white 
powdei Its chief uses aie, for pioducing cleaneis and 
deteigent for industiial purposes and as a softenei in water 
tieatment Furthei, it is laigely used in textile and leather 
tanning industiy and also in the fiuit pieservation industry 
It has mmoz use m medicines and also as a constituent of 
photographic developers 

Disodium phosphate is laigely used in making glazes 
foi ceramic industry, * e , potteries, porcelain, chinawaie and 
enamels It is also used in many chemical processes and, as 
an intermediate, foi dyestuff manufactuie The textile 
industry uses it in the weighting of silk and impregnating 
of textile in dyeing and calico printing It is used as the 
bath ingredient in galvanizing process, and also for tinning 
and soldering purposes Fuither, it is used in the leather 
tanning piocess The phosphates of cobalt are used as paint 
pigments The dibasic salt also finds use as fertilisei and 
for fire pioofing of wood and paper In the dairy industry, 
it IS used as emulsifier in making process cheese In 
laboratories, it is used as an analytical reagent It is also 
finding good use for the medicinal purposes and as an 
ingiedient for boilei compositions, phosphoiie acid has 
sufficient industrial value The prmcipal uses of mono- 
sodium phosphate, are for conditioning boilei watei and 
finds use in electroplating and has also other minor uses in 
medicines 

Amongst other phosphates, the acid calcium phosphates 
and the acid sodium pyrophosphates are largely used 
in baking powders The hypophosphites of calcium and 
sodium are of great medical importance and are largely 
recommended as neive tonics and for other miscellaneous 
uses Apart from the popular phosphates, there are good 
many complex double phosphates of ammonium, aluminium, 
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bAiJum, calcium, potassium, sodium, magnesium, and zmc 
Other salts aic pyrophosphates and metaphosphates, both 
single and double including organic coraplev of ethyl diethyl 
and tiiethyl gioup which foim a vaiied lange of products 
and have considerable significance in the chemical and 
medical fields The monobasic calcium phosphate, usually 
known as calcium dihydiogen phosphate, is largely used 
m bakeries foi bicad and biscuit making puijjoses The 
dicalcium phosphate which is obtainable in both anhydious 
and hj.drated form, is largely leeommended asmmeial supple- 
ment in diets for calcium and phosphates deficiency in 
human body and has speaal biological and medical value 
Dicalcium phosphate is used as a constituent for tooth 
powders and pastes, because it acts as a polishing agent 
and strengthens the teeth gums The tnbasic calcium 
phosphate is also recommended foi tooth pastes and powder 
and IS of similai medical value Its shght presence prevents 
caking in the various crystalline powders of salt, sugar, 
talc, etc 

It may be difficult to eoiicctly estimate the country’s 
requirement of the phosphoric acid and phosphates, etc , 
as no separate statistics relating the import figures m the 
country, are being published loi general information The 
local productions for the same are quite insignificant as they 
are being carried out on meagie scales It is assumed that 
the unofficial estimates of the consumption of phosphoric 
acid range from 50 to 100 tons per year, whereas thetiisodium 
and disodium phosphates including complex salts might 
annually be about 300 to 400 tons 

The manufacture of phosphoric acid and phosphates is 
being carried out by a few films m the country but pioduction 
IS inadequate The quality of the manufactured products is 
approved by consumers The primary law materials for 
the manufacture of these chemicals are bones and Sulphuric 
acid The dibasic and tnbasic salts aie, however, produced 
from phoaphonc acid, caustic soda and soda ash Durmg 
fihe year 1946, the Indian Tariff Board had also examined this 
industry for the grant of protection and it is revealed that 
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the cost of piocluction of the indigenous proilucts is in line 
with the impoited cost The workable sale prices aic 
loiighly estimatpd, le, phosphoiic acid at Rs 95 pei cwt , 
sodium phosphate at Rs 45 per cwt and acid calcium 
phosphate at Rs 75 pel cwt Theic aie no pie-war pro- 
duction of these chemicals 

It IS necessaiy to restrict the impoits and encouiagc the 
indigenous pioduction of all the phosphates m India The 
progress of the manufactuieis must be watched to see that 
the quality and puces of the pioducts are maintained at a 
proper level 

POTASSIUM CHLORIDE Potassium chloride is 
most commonly found associated with sodium chloride, the 
common salt The sea bittern, aftei the removal of sodium 
chloiide, IS found to be rich m the various chlorides like 
that of magnesium and potassium and also sulphates of 
potassium and magnesium, with varying percentages of 
bromides, iodides and other salt Potassium chloride is 
found m physically combmed form m such complex solutions 
Combined with magnesium chloride, it IS known as “carnalite ” 
Carnalite, on analysis, is found to contain nearly 15 to 16 
per cent of potassium eliloride Elaborate equipments aie 
required for carrying out the separation and is effected under 
controlled conditions of temperature and pressure and the 
concentrations of the solution Large numbers of salt works, 
m India, discard the sea bittern after the recovery of common 
salt and leave it as unextracted for rare chemicals A couple 
of manufacturing concerns are producing potash chloride 
Potash salts, m the form of carnalite, are suitable sources of 
potash fertilisers 

Muriate of potash is a commercial name given to 
potassium chloride It is also found associated with saltpetre 
and other potash salts Potassium chloride is also being 
produced in consideiable quantities by the saltpetre manu- 
facturers and the pioducts are sent to the market in different 
grades of purity Potassium bichromate is produced by ths 
double decomposition of sodium bichromate and potassium 
chloride 
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It will be of mteiest to note that potash manuies, m 
the loim of muriate of potash, aie laigely impoited in India, 
and the figme of imports aie ’ 


Imports or Muetate or Poiash 


Yeai 

Quantity 

Ru'pec'i 

{Tons) 

{Thousands) 

1987-88 

2,928 

286 

1938-39 

1,829 

183 

1939-40 

2,110 

270 

1940-41 

1,585 

203 

1941-42 

100 

24 

1942-43 ” 

696 

292 

1913-44 

1,258 

522 

1944-45 

597 

205 

1945-46 

1,493 

419 

1946-47 

1,288 

395 

1947-48 

2 989 

860 

1948-49 

1,891 

607 


Evidently, hguies indicate that considerable quantities 
of muriate of potash are imported undei the heading of 
lertihseis, although there aie huge lesouices foi production 
of potash salts in the countiy Fuithei advancement in 
fertiliser industry aie bound to create bigger demands and 
it may be quite reasonable to think of encouraging local 
production of potash salts Potash mmeials are also 
plentifully available in the country and it would be a mattei 
of great inteiest if useful salts of potassium are produced 
from them 

POTASSIUM CHLORATE Potassium chlorate is an 
important raw matenal for the match industiy and is 
laigely used m mixtures of pyrotechny and fiiewoiks It 
IS also used m gun powders and detonating compositions 
and IS classified as an important explosive chemical In 
textile industry, its use is found m certain airline colours 
and calico prmtmg Being a strong oxidising agent, the 
chlorate of potash is used in important inorganic and organic 
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leactioiis In fact, it is an easily obtainable souice foi 
oxygen gas 

The pioce?s of manufacture of chloiate of potash is 
quite simple and is usually earned out by the chlonnation 
of milk of lime at a specific tcmpeiatme The chloiate of 
ealcium is formed as a primaiy pioduct which is, later, 
conveited into potash chloiate by the pioccss of double 
decomposition in the piesence of potassium ehloiide 

The potassium chloiate demands have consideiably 
gone high with the piogressive developments in the 
match industry and its increased use in explosives The 
potassium chloiate requirements of the country are satisfied 
both from indigenous production and tTirough imports 
The figures of imports during the past few years are lecorded 
below 


Imports of Potassium Cuior\ie 


Year 

Quantity 

Rupees 

{Tons) 

{Thousands) 

19n7-38 

2,110 35 

708 

1938-39 

1,362 45 

589 

1939-40 

1,948 50 

1,128 

1940-41 

1,249 55 

2,213 

1941-42 

779 80 

1,753 

1942-43 

147 35 

443 

1943-44 

4 05 

12 

1944-45 

10 00 

19 

1945-46 

185 50 

885 

1946-47 

66 65 

69 

1947-48 

488 60 

499 

1948-49 

1,080 05 

1,148 


There had been huge imports of this chemical before 
the war, but later, m war period the imports dwindled con- 
siderably The present figures of indigenous production of 
potassium chlorate are to the tune of nearly 2,000 tons per 
year, out of which 90 per cent of the production is carried 
out by Messis Western India Match Co , Ltd , as they them- 
•selves are one of the biggest consumers of this item 
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It may not be difficult to expand the potassium chloiate 
industry in India, and impoits oi this chemical could be 
discouraged Efforts can be made to stabilise this industry 
and the production of chlorate of potash, m India, must 
be planned on serious lines It would help iii the utilisation 
ol excess chloiiiie which would be available from proposed 
caustic soda production by electrolytic method 

The puce of potassium chloiate has consideiably been 
varying due to its acute shortage at diflereut times There 
was strict control enforced by the Government ovei the 
prices and its distribution, during wai days, and till 
recently, the eoijtiols have been operating in a relaxed form 
The rates vaiy from 14 annas to rupee one and annas four 
pel lb , whereas, before the war days, the prices were about 
50 per cent of the same 

POTASSIUM NITRATE Refer saltpetie 

POTASSIUM PERMANGANATE The permanganate 
of potash is an impoitant chemical of medical interest and 
IS a popular antiseptic used m hospitals It has high 
germicidal value and is largely used for public sanitation 
puiposcs It IS a powerful oxidising agent and plays a 
predominant lole m the various chemical processes It 
finds use in the manufacture of fine chemicals, synthetic 
drugs, pharmaceuticals, dyestuffs and several oigame 
compounds Municipalities and city corporations consume 
it for the sterilisation of well waters It is also used m 
different medicines and preparations It is a good bleaching 
agent 

The process of manufacture of potassium permanganate 
IS fairly simple The chief raw materials are manganese 
dioxide and caustic potash The potash manganate is 
formed as a primary product by the process of fusion and 
IS later converted into permanganate either by the electrolytic 
jltoeess or by passing carbon dioxide^ m the manganate 
solution Manganese dioxide is available m plenty in India 
The potassium hydroxide, commercially known as caustic 
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potash, ]s a suitable potash salt foi this pmpose Diiect 
lusion Avith saltpetre can also yield satisfactory lesults 

It may no^ be possible to give a coriect idea of con- 
sumption ot this chemical m the countiy, as separate figures 
of imports aie not available Rough estimates of pie-vai 
days may be nearly 150 tons a year, butlatei, the import 
figuies have been to the tune of about 200 to 250 tons A 
few chemical concerns m India undeitook pioduction of the 
same duiing the wai days, but with the leopemng of impoit 
channels immediately alter the war, the local manufactiuers 
had to stop their production as they failed to compete with 
the foreign product The impoits of this product must be 
restiieted and the needs of the countiy must, necessarily, be 
fulfilled thiough local productions The case for protection 
to this industry was examined by the Indian TanlTBoaid in 
the beginning of the year 1947 It was revealed that the 
cost of production of potassium permanganate works fairly 
m competition with the landed cost of imported qualities 
However, it is desired that the imports should be discouraged, 
in order to make the industry immune from foreign com- 
petition It has now been proved to the satisfaction of the 
Indian Tariff Board, that if adequate facilities are received 
from the Government of India by at least half a dozen regulai 
manufactuiers, this mdustiy can manage to become self- 
supporting 

SODIUM ACETATE Sodium acetate is largely used 
in the manufacture of dyestuffs and in other intermediate 
dyeing processes It finds use as mordant in the dyeing 
operations Besides this, it is required in the tanning and 
soap industries Further, it is consumed in small quantities, 
in the pharmaceuticals and photographic lines. 

The process of its manufacture is rather simple It 
IS also obtamed as a by-product in some of the chemical 
processes The direct method of manufacture from acetic 
acid and soda ash is rarely followed It can also be produced 
from calcium acetate which is recovered as a primary product 
from the wood distillation products 
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No sepal ate figiues of impoits of sodium acetate are 
available, but the requirements of the textile industry for 
this commodity are estimated to be in sufficient quanti- 
ties Local productions are also iriegulai The prices of 
sodium acetate were controlled by the Textile Directorate ot 
the Government of India during war peiiod , but, later, this 
item was decontrolled when supply position was improved 
In fact, indigenous production of sodium acetate should be 
pitched to a level of maximum lequirements and imports 
should be discouraged 

SODIUM HYDROSULPIUTE Sodium hydiosulphite 
IS an impoitant chemical of interest for the textile industry 
and IS largely used in calico printing It is, however, 
pioduccd by the action of zinc dust on bisulphite of soda 
Various chemical derivatives of hydrosulphite aie sold iindoi 
different trade names like langohte, etc Ilydrosulphite ot 
soda IS mostly used in textile and sugar industry , and the 
extent of such requirements can, however, bo seen Irom the 
following figures of imports which were made during the 
past few years 


Impokis of Sodium IlYDfiosuipHirt 


Yea) 

Quantity 

Rupees 

(Tons) 

(Thousamls) 

1937-88 

2,449 25 

1,898 

1938-89 

1,178 05 

717 

1939-40 

1,533 00 

1,806 

1940-41 

1,921 65 

3,136 

1941-42 

775 70 

1,393 

1942-48 

351 55 

1,453 

1948-44 

1,145 15 

3,308 

1944-45 

1,468 90 

2,911 

1945-46 

1,195 80 

2,184 

1946-47 

1,688 95 

8,079 

1947-48 

3,115 SO 

6,146 

1948-49 

1,785,55 

3,069 
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It c<an. be judged fioui the figures of impoits that the annual 
requiiemcnts of^the country have been fiom 1,500 to 2,000 
tons of hydiosulphitc of soda It is difficult to coirectly 
estimate the imports of the substitutes Being an important 
article of consumption for textile industiy, theie was a 
statutory control enforced by the Textile Directorate of 
Government of India, dm mg the war period The leleases 
of the commodity have been allowed under the strict super- 
vision of the authoiities at a contioUed late of Rs 1-8 per lb 
which was, later, reduced to Rs 1-1 per lb The demand 
for hydiosulphite of soda, dunng war days, has been to a 
great extent , and, m days of acute shortage, t)ie black market 
rates had gone pretty high wheieas the pre-war rates of 
the same were hardly more than a few annas 

Hydiosulphite of soda and its other deiivatives are 
not being manufactured in India and it is earnestly desired 
that schemes to set up plants for their manufacture should 
be evolved 

The production must be taken up on commercial scales 
and serious efforts must necessarily be made to develop this 
industry in the country on a permanent scale, when the 
bisulphite manufacture is already being earned out satis- 
factorily 

SODIUM BISULPHITE AND SODIUM SUL- 
PHITE Sulphite and bisulphite of sodium are the allied 
compounds and have, more or less, identical properties 
The bisulphite is, however, formed as primary product when 
sulphur dioxide gas is passed through sodium carbonate 
solution Further addition of sodium carbonate converts 
it into sulphite These chemicals are finding use m the 
leather tanning industry and are also used as raw matenals 
foi producing thiosulphate of sodium 

Sodium sulphite and bisulphite are also used in dye 
stuff manufacture and for digesting wood pulp m the pape? 
industry They are also consumed in the photographic 
developing processes Other uses of sulphites and bisulphites 
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are m the food preservation industry They also find uses 
as antichlors in the cotton bleaching process and in coa- 
gulating rubbei latex In laboratoiies, these pioducts are 
used as analytical leagents As legards individual and 
specific uses, the sulphite is used as a depressant in oie 
flotation, for removing oxygen fiom boilei feed uatei, foi 
tanning leather, for desulphurising of wood giease, and for 
processing dehydrated food , whereas the bisulphite is used 
m the manufactuie of dyes and as a source for sulphur dioxide 
gas The hydrosulphite of soda is produced from bisulphite 
for vat dyeing process It is also used for bleaching vegetable 
tan extract, st^-aw, rabbit fur, sugar syrup, glue and 
glucose and also as an important antichlors in laundries and 
in the wool bleaching process 

The process of manufacture of bisulphites and sulplutes 
is fairly simple The first stage of reaction of sulphur dioxide 
and sodium carbonate yields bisulphite and, on further 
addition of carbonate of soda, the sulphite is formed These 
reactions are completed under certain specific conditions 
The countiy’s reqiurements for bisulphite are, however, 
estimated to be from 150 to 200 tons per year, whereas the 
sulphite is nearly 200 to 250 tons Moie prospective annual 
consumption of both sulphite and bisulphite may be estimated 
from 500 to 600 tons in the course of two to three years 

The requirements of the country, in respect of sulphite 
and bisulphite, were fulfilled through imports before the 
war , and it was only during war penod that the manu- 
facture of these products was taken up, on a commercial 
scale The figures of import m the past arc not separately 
available but it is estimated to be nearly 400 to 500 tons 
per annum On the other hand, lecent local production 
of each of these chemicals, as per the rated capacity of the 
manufacturers, is nearly 360 tons, giving a total of nearly 
WO to 7 50 tong of both sulphite and bisulphite It is observed 
that dunng the year 1948, actually 288 tons of sodium 
sulphite and 257 tons of sodium bisulphite were produced 
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The details of the manufactuimg cost of the local 
pioducts, weie examined by the Indian Taiifl Boaid in 
Apiil, 1946 IS icvealed that the cost of pioduction of 
sodium sulphite is expected to be quite competitive to that 
of the imported mateiial which is about Rs 40 pei cwt and 
in the case of the bisulphite the import cost is nearly Rs 39 
per cwt The expected cost of pioduction ol these pioducts, 
in India, is below Rs 30 pti cwt The duties on imports 
must be quite protective and have lately been revised m 
the yeai 1949 In fact, the tendency towards decreased 
cost of production must be watched with keen interest and 
attempts must be made to assuie the cheap availability of 
raw materials and, at the same time, the sale prices must be 
kept suppiessed 

SOBIVM THIOSULPHATE Sodium thiosulphate is 
commercially knoivn as “ Hypo ” It is an important 
chemical having vaiied uses in good many industiies In 
photography, it is used in the printing and developing 
solutions It IS also required in the chiome tanning process 
111 the leather industry The utility of hypo as antichlors, 
in the bleaching process of the textile and paper pulps 
industries, is quite recognised Hypo is an important 
chenucal reagent and is also a product foi consumption by 
the pharmaceutical Ime 

The process of manufacture of hypo is simple and 
involves in heating the sodium sulphite solution with sulphur 
powdei m an autoclave, under ceitam specific conditions 
The sulphite of soda is, however, pioduced by passing 
sulphur dioxide in sodium carbonate solution Sodium 
bisulphite IS formed m the first stage of reaction and is, 
later, converted into sulphite with further addition of 
Soda ash 

V 

Hypo was imported from abroad before the war, 
but indigenous production was really started during war 
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The figures of impoits during the past yeais are given 
below 

Imporis or Sodium IlYPO&ULPiifrE 


Yea) 

Quantity 

Rupees 

{Tom) 

{Thousands) 

1937-38 

455 75 

81 

1988-39 

436 55 

90 

1939-40 

595 25 

155 

1940-41 

458 20 

140 

1941-42 

450 75 

151 

1942-48 

858 90 

137 

1948-44 

514 15 

235 

1944-45 

465 05 

204 

1945-46 

158 75 

71 

1916-47 

78 00 

16 

1947-48 

6 55 

3 

1948-19 

202 00 

318 


The above hguies of impoit indicate that the prices of 
the product pei unit have nearly gone up to thiee times 
The import cost ranged fiom Rs 8 to Rs 9 per cwt , in 
1937-38 , wheieas, between the years 1948-46, it was between 
Rs 22 to Rs 25 pei cwt 

The Indian production has leally been on the mciease, 
during the past five years The lated capacity of about 
half a dozen plants which are operating in the country 
exceed 1,000 tons per year The actual production during 
the year 1948 was 775 tons The consumption figures 
have been lepoited to be about 750 to 800 tons of hypo 
and, as such, the imports for the same are not required The 
annual requirements of various mdustnes are in photography 
about 500 tons, m the leather industry from 100 to 150 tons, 
and in the textile industry from 50 to 100 tons It may, 
however, be noted that the quality of the indigenous hypo 
has been approved by the promment consumers like cine 
laboratories and the Government depots 

The manufacturing cost of the various manufacturers 
was investigated in the month of April, 1946, by the Indian 
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Tariff Boaid foi consideiiiig the grant of piotection to this 
mdustiy It is found that the piesent figuics pei taming 
to the cost of pioduction aie less than the impoit cost and, 
as such, the existing duty, as levied on imports, gives the 
industry an adequate piotection Furthei, the custom 
duties on hypo have lately been levised m the ^cai 1049 
Constant thieat of impoits might be an mstiument foi 
suppressing the incieasmg trend of prices and enable the 
manufaetuiers to maintain their efficiency 

ZINC OXIDE AND ZINC SALTS Zinc oxide and 
other zinc compounds aie very important group of chemicals 
and then uses are quite well lecognised m the various 
industries Zinc oxide is a popular white pigment and has 
high covenng power It is largely used m pioducing white 
zinc paints in dry and ready mixed forms Apart from its 
use in white paints, it forms mgiedients of other genuine 
coloured paints It is widely consumed in rubber industry, 
both for pressed goods and latex products Other minor 
uses of zinc oxide are m the medical profession for use in 
omtments and adhesive plasters Small quantities of zme 
oxide are also used in glass industry and m enamel factoiies 

The chloiide of zinc, both m fused and solution form, is 
largely used by the textile mdustiy for weighting cotton goods 
Its solution IS used in separating silk fibies from wool, 
cotton and linen, which dissolve in zinc chloride solution 
Zinc chloride is a powerful antiseptic and disinfectant and 
is used as a pieseryative in the preparation of office paste 
It IS also used as flux in the galvanizing and soldering 
process The zinc sulphate is, however, largely used in 
textile mdustry and also as raw material for galvanizing 
and electrogaJvamzmg salts 

As already mentioned in the chapter of minerals, zinc 
ore IS very scarce and there is, presently, real shortage of 
zinc minerals m the country 

Zinc oxide is bemg produced from zinc spelter art 
Calcutta by Messrs’ D Waddie & Co , I,td Different 
grades like that of red seal, green seal and white seal, are 
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being maiiufactmed by them The pioduction is, howcA^ei, 
inadequate to meet the country’s lequiiements Inipoits 
from U K and USA are being made m gfiod quantities 
The annual production figure of zinc oxide, in India, is nearly 
3,000 to 4,000 tons, but the countiy’s requiiements are 
rather estimated to be neaily one and half times the aboA'^e 
figures Lithophone, the zinc sulphide pigment, is another 
allied product to zinc oxide The demand for zinc oxide 
IS, sometimes, counter-met by the availability of hthophone 

Zinc chloiide has consideiably been impoited inthe past 
y eai s and the attem pt to produce the same in India, has moi e oi 
less been a lailuie There is a definite scope foi the pro- 
duction of zinc chlonde in the country, but the chief difficulty 
of materials of constiuetion is one of the prohibitive factors 
Various types of synthetic resms are recommended for this 
purpose but all such equipments have to be imported from 
abroad The piesent annual requiiements of zinc chloride, 
hoAvever, range from 2,600 to 3,000 tons, but the local 
production Avhich had, primarily, been attempted bv 
Messrs Tata Chemicals Ltd , and by a few other concerns 
have not materialised Difficulties exist about the pro- 
curement of materials of construction The high cost of 
manufacture is also a handicap as the imported stuff is made 
available at quite a cheap price The figuies of imports of 
the zinc chlonde, zinc compounds and zinc paints are, 
however, given oveileaf to give a rough idea about the extent 
of imports 

The prices of zinc oxide, both of the imported and 
locally produced qualities, range from Rs 40 to Rs 80 per 
cAvt., depending on the grades, but the markets are usually 
starved m this item and the consumers are always found 
grumblmg about short supplies The sale and distribution 
of the local production was under the directive of the Paints 
and Gases Directorate, during war days , whereas, presently, 
such controls are vnthdrawn The sale of zinc chloride was 
directed through the releases made by the Textile Directorate 
and there had also been a control ovef prices which were 
enforced m consultation with trade 
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It may, howevei, be taken for granted that zinc and 
zinc salts have basic importance for good many industiies 
and, as such. Government must encourage tfte producers of 
these products and give them every possible help to set up 
additional manufacturing plants Further, adequate 
arrangements must be made to procuic suitable zmc ore 
as a raw material 



CHAPTER V 


FERTILISERS INCLUDING AMMONIUM SALTS 

I NDIA IS an agiicultural countiy The pnncipal crop 
yield from the Indian soil is much below the aveiage 
inoduction from that of othci advanced countries of the 
woild Apart fiom this fact, vast areas ot land aie lying 
waste and are undeveloped It is only lecently that the 
Government have started taking keen interest about agri- 
culture, after the country had expenenced food shortage 
during the wai days The increasing population of the 
country has further made the problem a serious one, as in 
the days of acute shortage of food grains the demand for 
the same has apparently gone up This problem can be 
solved by bringing more lands under cultivation and special 
efforts are needed to develop waste lands and improve 
irrigation methods The crop yield per acre can also be 
increased by the use of artificial fertilisers and manures or 
by the application of other methods of retaining the fertility 
of the soil 

The production and application of fertilisers and manures 
have presently gamed world wide importance as the agri- 
cultural problems are getting grave on account of food 
shortage, accompanied by greater and greater demands 
Indian agriculture requires very senous attention as her 
agricultural standard is very poor Lately, much of the 
achievements in the agiicultural science have made the 
people feel that the production of various food grams and 
industrial crops, can be increased by the use of proper plant 
nutrients The study of various natural piocesses of plant 
synthesis, which progress under the influence of solar energy, 
reveal that plants also need various chemical elements 
These elements are converted into complex compounds and 
the synthetic processes are classified under the heading ©f 
photo-synthesis The basic needs of plants, which they get 
from soil and air, are carbon, hydrogen, oxygen, nitrogen, 
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calcium, magnesium, potassium, sodium, phosphorus, non, 
silicon, manganese, chlorine, etc 

It IS observed that the supplies of caibdh, nitrogen, and 
oxygen from the atmosphere aie more or less quite limited 
and the photo-synthetic piocess aie legulated uiidci slow 
and steady natural conditions Most of the elements 
including carbon, nitrogen, oxygen are supplied by the soil 
It IS a well known fact that if mineral plant food is not added 
to the soil, where crops are grmvn, the oiigmal resources 
necessaiily get exhausted in due course, resulting m decreased 
growth of crops 

The soil that has got natural plant food in abundance 
and provides nulntion for plants, is considered to be fertile 
There aic limitations to the fertility of soil and, in piactice, 
theie are good many factois that help the soil to letain its 
feitility In case no additional nnneial plant food is added 
to the soil, the feitihty of soil diminishes, resulting into low 
crop yield The soil must contain the nutritive mineials 
for plants in piopei quantity and in assimilable foim The 
respective ingiedients help in building the plants as and 
when the crop growth occurs The soil requires to be 
replenished for such ingredients, eveiy now and then It 
must be of such texture that may allow air and watei 
contacts to plant shoots and loots The physical condition 
of soil must adequately be suitable to the mechanical 
pres&uie of the plant stem Soils may be clayey oi sandy 
or loamy and leact differently under diffeient conditions 

The study of Indian soils and their character is quite 
important and needs specific attention before the fertilisers 
for them can be recommended Rough divisional zones 
based on soil ehaiacter have been recognised The red 
soils of Madras, Mysore, and South East of Bombay, 
extending to east of Hyderabad, Central Provinces and 
Onssa, Chota Nagpur and the South of Bengal Further, 
the black soil of Bombay , Berar and west of Central 
Provinces , Hyderabad extending into Central India and 
Bundelkhand , other zones comprising of Indo-Gangetic 
plams, which have lately been effected by the partition of 
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the coLuitiy, now include East Punjab, plains ol United 
Provinces, Bihai, West Bengal and noithcin part of 
Bajputana This Indo-Gangetic plain is extiemely fcitile 
tiapt of land of the Indian soils Othei soils of the type 
known as alkali soils aie found in United Provinces Besides 
these, certain soils aie having eveess of fiee salts like saltpetre, 
chlorides of soda and potash and other sulphates and are 
unsuitable foi growing ciops 

The use of manures and leitihseis have to be lecom- 
mended foi the purpose of supplying crops with readdy 
available food to enable the crops to have maximum growth 
Tins also helps m maintaining the original fertility of the 
soils and modifies the characteiistics foi balancing chemical 
composition and the adjustments of physical charactei of 
the soil Manures and fertilisers may roughly be classified 
undei two broad heads 

(a) Natural manures 

(b) Aitificial manures 

The natural manures are further separately classified as 
oiganic and mineral manuies The organic manures are a 
varied class of peiishable matter of the type human and 
animal excreta, fish lefuse, sewage manures, blood manures 
The popular types of mineral manures are lime, gypsum, 
kamite, camahte, mineral phosphates, etc The artificial 
manures are more popularly known as chemical fertilisers 
and amongst important compounds are the ammonium salts 
which are the richest nitrogen yielding compounds The 
cheapest ammonium salt is sulphate of ammonia Other 
nitrogenous salts are nitrates of sodium, potassium and 
ammonium The phosphates and superphosphates are also 
important group of artificial manures and fertilisers Other 
important chemical fertilisers are paloium cyanamide and 
calcium nitrate 

A further detailed chemical study of soils and the 
suitable pse of fertihsers and manures helps in classifying 
them on the basis c^f the various elements that ar^ required 
for crop growth 
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Nitiogenous Folthseis Oil cakes, blood nianiiies 
ammonium salts , mtiatcs ol sodium, potassium, ammomum 
and calcium , omiamide of calciimi, iiiea et? 

Phosphate Fertilise) s Mnieial phosphates, bones, dung 
superphosphates, etc 

Potctsh Fertilise) s Kaniite, carnahtc , nitrates chloiidcs 
and sulphates of potash , felspar, etc 

Carbonaceous Fertihseis Green manuies, stiaws, Icaies 
saw dust, animal and human exeicta, and slaughtci house 
ictuse, etc 

Othei typos of maiiuies aie soda leitiliscis winch aie 
mainly the sodium salt and compounds including nitiatt, 
sulphate and caibonate ol sodium The calcaieous and 
silicious manuies aic chiefly the mineral products like lime 
gypsum, eoal ashes, silica, calcium carbonate which help in 
modifying the physical chniactei ol soil, besides cnteiing 
into the chemical composition ol soil 

ORGANIC MANURES The use of oigaiuc manures 
IS, no doubt, quite well known to the Indian cultivatois but 
in actual practice, Aeiy little eftoits are made to utilise them 
on an organised system Until the mtioduction of artihcial 
fertiliseis, manuiuig by natuial products had been the 
only medium for lestoung the feitility of the soils In tact, 
all kinds of organic matteis both yegetable and animal are 
used for this purpose The various tAqjes of oiganic matteis 
are briefly described 

ANIMAL EXCRETA AND OTHER REFUSE 
These are really the cattle manuies which aie a mixture of 
dimg, urine and litter and are tairly useful types ot manures 
giving very useful lesults as the various bacteria present m 
them help a good deal m fixing the different elements in 
s<5il The chemical decomposition of various complexes is 
supplemented bj- the biological action^' The constituents 
available for plant nutritions from such souices are dependent 
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on risfainiilable pait ol .uiimal food Most ol soluble salts 
aie excieted in the mine and aie also available from blood 
waste 

Stiictly speaking, the Indian eiiltivatois have got veiy 
pool standaid ol life and do not afloid bettei feeding to 
their live stocks The dung is used as fuel and thus useful 
manures aie utilised for less important ]ob The mode ot 
keeping composts aie also defective and little attention is 
paid towards the fermentation pioccsses Apait from the 
animal excieta, the animal refuse of the type hide and 
leather clippings, haii and horns can be best utilised in the 
form of composts 

It may be difficult to speak of statistics regarding such 
type of manurmg but it will have to be admitted that, if 
more attention is paid on this type of organised manuring, 
the results would be better with no extra cost 

BLOOD MANURE Dried blood is a veiy eflective 
manure containing about 14 pei cent nitrogen The drying 
of blood can be easily carried out with the help of lime 
The blood manures can be collected from slaughter house, 
but arc not the products of very common availability and 
eien their use is limited In fact, they are of little interest 
in a country like India where people have religious objections 
to its use 

OIL CAKES It IS a well known fact that oil seeds 
cultivation is carried out on a fairly extensive scale m India 
and quite a major portion of such seeds are exported out 
of the country 

The extraction of oils is also earned on a moderate scale 
The oil cakes produced theieafter extraction, are largely 
used as cattle food , the rejected and unsuitable lots are 
«ient as fertiliser It is observed that oil cakes have got a 
higL manurmg value as the nitrogen, phosphate and potash 
contents are m sufficient quantity to encourage their use«as 
manures The important varieties of oil cakes are rape 
cake, mustard cake, castor cake, cotton seed cake, linseed 
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cake, gioundnut cake, etc The chemical composition ot 
all such varieties of cakes vary The usual contents are 
fiom 4 to 7 per cent nitrogen, 1 to 3 pei (Sent phosphoric 
acid and 1 to 2 per cent potassium The application ol oil 
cakes as manures is always carried out after mixing with 
other manures Oil cakes are slow acting fertilisers 

Fish guano and the dried fish aie iich in nitrogen and 
phosphates and are recommended as good fertiliseis Besides 
the above-mentioned manures, there are laige numbers of 
other organic natuial manures which can be suitably lecom- 
mended for the purpose if proper attention is paid towards 
their utility 

ARTIFICIAL OR CHEMICAL FERTILISERS 

There are large number of artificial or chemical feitiliseis 
which have proved useful for the agricultural production 
They are, however, classified broadly as under 

(1) Nitrogenous fertilisers , 

(2) Phosphate fertilisers , 

(3) Potash fertilisers , 

(4) Miscellaneous feitiliseis 

Nitrogen is probably the most popular element which 
goes into the composition of large numbers of plant nutrients 
Nitrogen is assimilated by plants in combined form and the 
most important compounds recommended for the use are 
the ammonium salts and the nitrates The fundamental 
importance of mtiogen is recognised m plant biology as it 
promotes the growth of plants and enables them to lesist 
diseases The developments of leaves and stems are also 
due to the presence of mtrogen The phosphates, howevei, 
help in the development of roots and stems The fruiting 
and flowering tendency m plants is due to the phosphates 
which also assist in ripening The production and maturing 
o£ seeds depends on phosphates. The presence of potash 
helps in the developments of size and weight of roots, seeds 
and fruits. 
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The cheuiical composition of soil has a diiect bearing 
on the power ot feitilisatiou of ciops It is an admitted 
fact that the chemical composition of sods varv consideiably 
and it may be quite essential to leeoid the following 
information, if practical measures aie to be taken foi ciumg 
the soils 

(1) Peicentage of watei soluble nitrogen 

(2) Peicentage of water insoluble nitrogen 

(3) Peicentage of available insoluble nitrogen 

(4) Percentage of available phosphoric acid 

(5) Peicentage of watei soluble potrsh 

(6) Peicentage of organic matter 

(7) Detailed chemical composition 

(8) Acidity or basicity of soil 

(9) Moisture contents 

(10) Othei undesirable ingredients 

The application of fertilisers to the soil would necessaiily 
depend on abo\e information It may not be difficult to 
study the response of individual plants to the plant nutiients 
rt matters aie pursued scientifically Ordinarily, it may be 
difficult to detect the deficiency of mineral food m plants but 
careful an, 4 scientific study may reveal that conclusions can 
be derived from the -various symptoms that are sometimes 
visible 

SYMPTOMS OF NUTRITION DEFICIENCY It 
may be possible to see the effects of nutrition deficiency in 
the plants in general and the same may be found localised 
on certain specific parts of the crop, i e , stems, loots, leaves, 
old leaves, new leaves, buds, flowers or fruits Such visible 
deficiency may ultimately lead to plant diseases The 
following table will give certain brief hints about the vanoais 
symptoms 
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Effects Localised on Fails 

I \Vliole Plant {a) 

(except imtuial 
j-ellowing and dying 
ot oldei leaves) 


(b) 


11 Oldei Lowe) Leaves (a) 


(&) 


Symptoms {Bnef Hints) 

Foliage hght'»gieen , giowth 
of the plant checked , stalk 
of the plant slendei and 
sometimes (lesh ones break, 
leaves aie small and lowei 
leav^es aic slightly yellower 
than uppei ones , lioin yel- 
lowish shade it dues into 
light blown coloiii , usually 
little dioppmg Nitiogen de- 
liciency is obstived m such 
cases 

The foliage is daik gieen, 
growth of the plant is le- 
taided, lowei leaves sonie- 
times yellow between veins, 
but more often purplish 
Leaves drop yearly Phos- 
phorus deficiency is> antici- 
pated 

Lowei lea\es mottled usually 
with necrosis neai the tip and 
maigms When yellowing 
pioceeds liom riiaigm to 
ccntie, latei maigins become 
brown and cuivt undei and 
older leaves diop It is found 
that thei e is potash deficiency 

The lower leaves develop 
chlorosis and latei become 
neciotic Chlorosis appear 
between the veins and the 
veins aie^ieen Leaf margins 
cull upward oi downward or 
develop a puckering effect 
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Effecti Loialised on Pnits Symptoms {Brief Hints) 

The developments of necrotic 
effect between the veins aie 
vei}'^ sudden In such cases, 
it IS judged that theie is 
magnesium deficiency 

III New Leaves A Wheie teimmal bud is alive 

(а) The \ eins of the leaves remain 
green but chloiosis develops 
in between the veins 

(i) Necrosis is not visible but, m 
extreme cases, necrosis de- 
velop at margin and tip of leaf 
which, sometimes, extends 
inward Large veins remain 
green Iron deficiency is 
suspected in such cases 

(ii) Necrosis is visible m spots 
and is scattered over the leaf 
surface Sometimes, leaves 
develop checkered or finely 
netted appearance Bloom is 
poor and size and colour 
remain undeveloped Man- 
ganese deficiency is found in 
such cases 

(б) Leaves are hght green and 
veins are lighter than adjoin- 
ing intervenal areas Necrotic 
spots are visible at certain 
places There is httle or no 
drying of older leaves It is 
sulphur deficiency that is 
found in such cases 
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Effects Localised on P(oi<i Sipnptorns (lincf Hints) 

B Wheie termiivtil bud is dead 
{a) Neciosis develop at tip and 
maigiiis of voung leaves 
which are often definite] \ 
hooked at tip The death ot 
loots actual! j' picccde all the 
above syinptoms Thcie is 
calcium dehcitncv m such 
eases 

(b) The young leaves bicak down 
at the base and even stem and 
petioles aie buttle Boron 
deficiency is obsen ed in these 
cases 

It is also obsen ed that watei is not the only limiting 
factor to the ciop giowth Sometimes, when the crop giowth 
lb unsatisfactory, the efforts must necessarily be made to 
determine if some of the plants nutiients aic deficient and, 
fuithei, physical chaiactei of soil must also be studied 
The following table might help to supplement the fuithei 
characteristic of plant growth, wheie deficiency and 
abundance of elements effect the ultimate yield of agiicultuial 
pioducts 

A EFFECTS OF NITROGEN 

InsufficieTd Plenty 

1 Soil IS sandy 1. When soils contain oiganic 

matter m large quantities 

2 Soil IS deficient m 2 Plants matuie slowh 
organic matter 

8 Soil is greyish in 3 Plants shmv healthy giowth. 
coloui 

4 Soil IS extremely 
acidic in character 
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\ EFFECTS OF Nl'rROGEN —eontd 

f Phnii/ 

5 Whei c top soil is i c 
mo^e(l bv eiosion 

6 Wheie soil ddchtioii 
ot poor lutiogen is 
made 

7 Wheit land is burnt 
hcqiieiitl\ 

S Plants a])pcai 
stunted and ha\e 
jiale giecu m yelloAV- 
ish leaves 

9 Plants mature pre- 
mature!)’ 

10 Leaves of tiees aie 
shed eailj' 

B EFFECTS OF PHOSPHORIC ACID 

Insiiffi-cient Pleniy 

1 Colour of the soil is 1 Plants develop good root 

giey system 

2 Soil has hne textuie 2 Plants attain maturity at 

piopei time 

3 Soil develops exticme 3 Plants make proper growth 
acidity 

4 Soil IS deficient in 
organic mattei 

5 Ultimate yield may be 
poor although crop 
growth has been satis- 
factory 

6 Plants appear stunted 
where nitrogen and 
potash are already 
ted 
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C EFFECTS OP POTASSIUM 

Insufftcieni Plciiiy 

1 Soil has gie^ish coloui 1 Plants have good loot system 

2 Soil IS sandy 2 Plants giow th has been noi rnal 

3 Soil IS peaty 

4 Soil IS ot ealcaieous 
natuie and appear to 
be of limestone oi igin 

Details about the utility of othti elements can also be 
studied In tact, the imyioitance ol chemical fertiliseis 
cannot be ignored, and with all the information about the 
effects of elements, it may be consideied \eiy essential to 
make use of yaiious chemicals and products There die 
scveial chemical compounds which are useful for this 
puipose 

It IS a mattei oi great intei est to note that the chemical 
ieitiliseis aie being impoited in huge quantities in India 
Lately some ot the piogiessive schemes to take up the 
manufactuxe ot feitiliscis at Sindii (Bihar) hax^e been 
explored 

NITROGENOUS FERTILISERS The assimilation of 
nitiogen by the plant, tioni the nitiates and the ammonium 
salts or through the agency of the mtiifymg bacteria, is an 
important biological opeiation The various chemicals of 
interest m this gioup are as iiiidei 

Atnmomum Sulphate Ammomuin sulphate is the 
cheapest ammonium salt and is laigely recommended as a 
fertihsei Application of ammonium sulphate as fertiliser 
to the soil IS universally lecommeiided but, on continuous 
use, it IS obsei\ed that the calcium contents of the soil are 
reduced Ammonium sulphate has also other industrial 
ruses It is used as a source for produemg ammonia and other 
ammonium salts The demand of amrhonium sulphate has 
considerably been increased m India and mayoi part of the 
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requirement's is salisfitd thiough impoitb The actual 
indigenous pioduction duimg the veai 1948, is iccoided as 
35,210 tons The actual figures ot iinpoits aie as folloA^s 


lupoins oi 

Ammonium 

Sui PH 1 rn 

Yeat 

Quantitij 

Rupee‘i 

{Tons) 

(Thousands) 

1987-88 

58,216 

5,610 

1988-39 

76,748 

8,299 

1989-40 

79,922 

9,687 

1940-41 

32,154 

0,469 

1941-12 

1 627 

369 

1942-43 

1,861 

834 

1943-44 

2,550 

374 

1944-45 

50,841 

10,861 

1945-46 

69,260 

14,374 

1946-17 

126,513 

28,219 

1947-48 

187,456 

34,512 

1948-49 

183,183 

89,426 


The method of manufactme ot ammonium sulphate is 
fairly technical The destiuctive distillation of nitrogenous 
material or coal yields aoimoiiiacal liquois which are directly 
neutralised with sulphuric acid Production of ammonium 
sulphate by the fixation of atmospheric nitrogen is probably 
the most popular method and has certain basic advantages 
of cheapness and there are several other favourable factors 
The installation of synthetic ammoma plants in India has 
strongly been recommended and it is anticipated that 
pioduction of sulphimc acid will have to be stepped up if 
ammonium sulphate manufacture is taken up in India 

A techiucal mission from the United Kingdom visited 
India, dunng the year 1944, to investigate the possibilities of 
production of artificial fertilisers in India and had, later, 
recommended the installation of plants to manufacture 
850,000 tons of ammonium sulphate annually The problem 
has also been studied inth respect to the availability of raw 
materials, fuel and ^ower Other economic factors for the 
location of factory sites have duly been examined^ 
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The pioeesses foi the manufacture of ammonium 
sulphate had also been recommended bv the technical 
mission The synthetic process foi the \nanutactuic of 
ammonia from hydrogen and nitrogen is quite suitable 
Hydiogen could most suitablj' be piodueed bv any of the 
commercial methods of manufacture and the possible sources 
for the same were fully examined The piocess of con- 
veision of ammonia into ammonium sulphate was also 
sciutmised and the possibilities of mci easing sulphuric acid 
production had also been kept m view The utilisation of 
gypsum, on a commeicial scale, aie strongly lecommended 
The various raw materials for the production of ammonium 
sulphate are, therefore, enumeiated as sulphur, pyrites, 
gypsum, coke, coal, nitiogen and hydiogen Besides these 
the availability of cheap power and electric energy aie the 
basic points for consideration 

The prospects of fertiliser production schemes as 
recommended by the technical mission, are prmiauly based 
on the availability of \aiious law matenals The iiatuial 
sulphur lesources in India aie, decidi,dly, of minor impoitance 
The Baluchistan deposits as oiiginally surveyed in 1941 were 
estimated to yield several thousand tons of sulphui but, 
iatei dming the war peiiod, the woiking of such deposits 
was found to be uneconomic These deposits aie now 
really inaccessible alter the paitition of the countiy as such 
reserves fall to the share of Pakistan The sulphuric acid 
industry m India has all along flouiished on impoited sulphur 
which was obtained from Japan and Italy befoie war , but, 
dunng the wai days, American sulphui has also been imported 
in large q^uantities The prospects of utilisation of pyrites 
as a source for sulphuric acid industry m India aie not very 
bnght The gypsum deposits, as originally located, are 
found in Bikaner and Jodhpui States of Rajputana and m 
Trichinopoly The reserves of gypsum of Western Pakistan 
which are located at the Salt Range are now excluded, until 
•some suitable arrangements are made to procure supphes 
from Pakistan Presently, it is felt fhat the reqiurements 
of gypsum foi cement industry are equally important and 
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it would be a matter ot constant anviety if the existing 
I0s£l^es ol gypsum of the Indian Ihiion aie diveited to the 
fcitilisci indust?v 

The availabihtv ot coke thaicoal and coal aic also 
the items of keen consideiation It is obseived that 
laiilv laigc quantities ot a high quahtv coke are icquired 
loi this puipose and it will be neccssaiv to set up additional 
metallurgical coke liiinaces to cope up with the demand 
The existing pioduction tiom some of the metallurgical 
turiiaces go to the non and steel mdustrv which would, 
iiecessaiilv, need still luithei quantities ot coke it non and 
steel industi \ expands The suitability of ^chaicoal foi the 
Icitilisei industrj is also examined but it may not And 
economic use on account ot ceitam basic difficulties The 
utilisation ol coal as souice loi steam and electric powei is 
quite impoitant and need be considered when other faetois 
aie being piopeily examined 

Vaiious schemes had been iccommended by the technical 
mission, ( e , loi the installation ot six factoiies, thiee 
lactones, tno lactones and a single factory and lelatiye 
Aguies toi cost ot pioduction of ammonium sulphate at 
diffeient scales in the specified number of factories were 
worked out Two suitable sites Aveie lecommended for 
installation of the factoiies, ? c , one m the proyince of 
Bihai and the othei in the United Pioymces In Bihar, a 
place known as Sindri which is located on the iiyer Damodai 
neai Dhanbad was selected The erection projects of plant 
installation haye also been taken up m hand by the Goyem- 
ment of Lidia The suitability of Smdn as a site for the 
purpose was mainly based on the fact that it is situated 
neai the coal fields and the easy and economic ayailabihty 
of coke and coal is anticipated and, at times, it may be 
coiisideied worthwhile to consume some of the low grade 
coals Other factors relating to the ayailabihty of other law 
materials and the distribution of fimshed pioducts were 
also taken into calculation The second site was reconf- 
mended at Haidugahj near Aligarh m the United Proyinces 
The vanous factors wffiieh appear to be favourable ai’C the 
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economic availability of watei suppbes bj tube wells and 
besides this, some of the existing building consti actions 
including a theimal powei station weie the iemptmg factois 
foi effecting the selection of site Othei points weie also 
determined to be favourable Some of the brief estimates 
of cost of pioduetion, as ivoiked out bj the mission, are 
reported to be neaily Rs 114 per ton in the case of single 
factoiy scheme with initial cost of Rs 10 1 ciores The 
cost of production flguies die high if two, thiee and siv 
factory schemes weie to be worked out and, at the same 
time, the mitial capital cost would be coraparativelj^ highei 
It IS now anticipated that the above theoietieal figures 
would be much* different as the partition of country has 
considerably effected the position of raw materials 

Ammonium Nitraie Ammonium nitrate is one ol the 
richest nitrogen containing chemical compound which can 
also be cousideied foi use as fertiliser , but the mam difficulty 
being that it is an explosne and is also hygroscopic in 
chaiactei On account of its high solubility in water, theie 
IS A dangei of quick washing awd> The piocess of manu- 
facture of ammonium mtiate is quite simple, but, involves 
in the installation of nitrogen fixation plants tiom nhich 
this product can be produced at a verj cheap cost Its 
use may be tried in moie stable forms to ensure piopei 
assimilation of the same by plants Production of ammonium 
nitrate has so fai not been taken up in India, but, in due 
course, it could be consideied 

Ammonium Chloride Amongst othei ammonium salts, 
the chloride of ammonia is an important salt as it is greatly 
demanded foi various industrial purposes Ammonium 
chloride is largely used m batteiies and electrolytic cells 
and its specific use in the dry battencs is quite popular as 
it IS a very good electrolyte Ammonium chloiide is also 
used m the soldering, tinning and galvanizing industries 
In small quantities, it finds use in the textile and rubber 
industries It has also a mmm use as a medicine Furthei, 
it can find use as a fertibser but is a xiostly product to be 
recommended on a commercial scale 
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Ammonium chloiitk as maniifacluied by absorbing 
ammonia m dilute hydrochloric acid solution The com- 
meicial product?, thus obtained, is purihed bv the piocess of 
sublimation Anothei commcicial piocess of manufacture 
IS by the double decomposition of solution ol ammonium 
sulphate and sodium chloride The pioducts aftei leaetion 
are ammonium chloiide and sodium sulphate and are latei 
separated from each other 

The country’s requirements m ammonium chloiide 
Aveie being fulfilled thiough imports before the World 
Wai II During Avar period, production of ammonium 
chloiide Avas taken up m India on small scale but 
foicign coinjietition did not alloAA' the 5ocal producers 
to flourish The figures of import during the past period 
have considerably been Aarying as it AAmuld be clear from 
data given below 

Iaiporis of A-aimonium Chloride 


Yea) 

Quantity 

Rupees 

{Tons) 

{Thousands) 

1987-88 

1,524 15 

396 

1938-89 

1,279 63 

352 

1939- JO 

2,110 20 

708 

1940-11 

2,026 93 

734 

1941-42 

1,968 85 

821 

1942-43 

1,291 30 

677 

1943-44 

1,033 65 

560 

1944-43 

5.873 30 

2,472 

1945-46 

1,370 55 

851 

1946-47 

2,063 95 

1 OOY 

1947-48 

1,630 60 

754 

1948-49 

3,984 55 

2,122 


In actual practice, ammonium chloride is being imported 
in the country m three forms, ^ e , powder, tablets and bars 
The imports were more oi less monopohsed by Messrs 
Imperial Chemical Industries (India) Ltd , and are sold 
Tinder different trade names It may be considered worth' 
'while to reviAm this war industry in Indiaj and the production 
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may be taken up on a more elaboiate scale There is no 
doubt that ammonium sulphate, the basic raw mateiial, 
will have to be imported foi the time bem^ , but with the 
introduction of synthetic ammonia plants, situation will 
improve and utilisation of hydrochloric acid or chloiine 
productions would be in somewhat usefiil direction 

SODIUM NITRATE Sodium nitrate contains about 
15 to 16 pel cent available nitrogen and is one of the most 
popular fertihsers, besides being an important chemical 
product Natural deposits of sodium nitrate are found m 
Chile in South Ameiica and, this product is commercially 
known as Chile^i saltpetre It is being imported m India 
in large quantities for both chemical and agricultural purposes 
The import figures during the last few yeais, as indicated by 
the table below, appear to be quite unsteady The food 
shortage in India has urged the Government to import 
sodium mtiate on State account to enable them to allocate 
and, thus, allot the quantities of the same to the agiicultuial 
consumeis strictly on regional basis 


Impohis or Sodium Nitr^tf 


Yeai 

Quantity 

Rupeei 

{Tons) 

(Thousands) 

1987-88 

3,208 

319 

1988-89 

2,137 

224 

1989-40 

G,22b 

803 

1940-41 

3,151 

485 

1941-42 

2,089 

714 

1942-48 

1948-44 

1944- 45 

1945- 46 

2 

0 8 

1946-47 

1,711 

896 

1947-48 

10,861 

2,584 

1048-49 

21,881 

4,103 


The crude Chilean ore has been the world’s source of supply 
for a considerable period, but with the introduction of 
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synthetic nitiogcnous compounds, the irapoitanee of natmal 
pioducts IS leduccd Sodium nitiate is ieadil\ absoibed bv 
the plants aiut' ensuies quick giosvth in cold and moist 
conditions Diseased plants in eailv stages, lecovei trom 
diseases by the apiilicatioii ol this fcitihsci Caie must, 
therefore, be taken m adjusting the quantities of the same, 
as excessive amount piolongs the giowth period and also 
encourages undeigiound giowth It is a qiucklv washable 
product and must be applied at a propei season and at a 
proper spot to a%oid w^astage Sodium nitrate manures 
must be stored in di^ places as, otherwise, lumps are formed 
in moist atmosphere Suitable proportions of sodium 
nitrate in fertiliser mixtures aie requited lot difleieiit crops 
The cereal crops require moderate quantities Meadows 
show very healthy results with soda nitrate manures The 
giowth of cabbage is much quickei with soda nitrate manures 

CALCIUM NITRATE Calcium iiitiate is also an 
important fertiliser like sodium nitrate There is an 
additional advantage foi the better fertility as the element 
calcium IS also introduced into the soil by its use It also 
helps in improving the texture of the soil The use of calcium 
nitrate is, however, limited because it is deliquescent and 
the problems of storage and blenduig are rather of serious 
nature In actual practice, it is carried to the fields m air- 
tight tins The use of fillers like calcined gypsum or other 
inert materials is recommended along with calcium nitrate 
as, otherwise, it has a tendency of cake formation 

Calcium nitrate is commercially known as Noiwegian 
saltpetre and is produced by the action of nitric acid on 
limestone The synthetic process of manufacture involves 
m the fixation of nitrogen into oxide and peroxide which, on 
absorption m water, yield dilute acidic solutions Neutral- 
isation of the acid solution with limestone forms calcium 
nitrate in solution and the same is, subsequently, concen- 
trated and fused into a solid mass. It may be advisable to 
study the problem ot actual manufacture of caleium nitrate 
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after the results of utility aie testified thiough exjienments 
and practical demonstiations 

CALCIUM CYAN AMIDE Calcium cyanamide is a 
very popular fertilisei and shows effective results because 
it IS a water insoluble pioduct The decomposition of calcium 
cyanamide into urea, calcium caibonate, ammonia and 
nitrates takes plaee in the soil and assimilation of the same 
by plants takes place in a very effective wav It gives good 
results with loamy soil of average fertility It is also quite 
cheap This fertilisei has a big disadvantage as theie are 
chances foi the conversion of cyanamide into dicyanamide 
It does not evfln show effective result in light sandv soil, 
peaty soil and humus acid containing soils The process toi 
the manufacture of calcium C3’^anamide is rathci tedious 
and mvolves in the installation ol high temperature electro - 
theiimc furnaces Nitiogen on leacting with calcium caibide 
at high tcmpeiature yields calcium cyanamide The scope 
and the methods of inaniitacture can be coiisideud undei 
the heading of elect! otheimic icaetions 

PHOSPHATE AND PHOSPHATIC MANURES 
The mam source of phosphatic manuies aie mineial phos- 
phates oi rock phosphates, supeiphosphates, basic slags, 
bone powdeis and bone meals 

MINERAL PHOSPHATES The iiatuial phosphate 
lock deposits and soils contain tiicalcium phosphates 
in complex foims arc located in some of the districts 
of Bihar and South India Apatite, the complex natural 
rameral, contains phosphates combined with chloride oi 
fluoride of calcium The lock phosphates are found asso- 
ciated with silicates of iron and aluminium and calcium 
carbonate The utilization of such lesources of mineral 
phosphates can be attempted as the process of chemical 
tieatments for the lecoveiy of phosphates is quite easy 
The correct estimates for such reserves <»f mineral phosphates 
111 India must also be made 
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BONE POWDERS AND BONE MEALS Bones aie 
veiy uch m phosphates Besides, they contain nitiogeii, 
calcium and othei constituents The use of bones, directly 
as fcitiliseis, is very limited as they take cxtiemely long time 
to decompose in the natuial course Bones also contain 
tat which prolong the decomposition of meit phosphates 
Fat is, theiefoie, lemoved by steaming piocess oi by the 
piocess of extinction with solvents Foi practical purposes, 
bones are ciiished in disintegiators and then fat is extracted 
with the solvents and later steaming is done, oi sometimes 
only steaming is done In certain cases, bones aie also given 
sulphmic acid tieatment 

Commercial gradation ol bone pioducts aic undei 
different names, i e , bone meal, bone ash, bone black, and 
bone superphosphates, etc Noimally, bones contain nearly 
■30 per cent of phosphates m the form of tncalcium phosphate 
and magnesium phosphate and also neaily 3 5 to 4 5 pei 
■cent of mtiogeii The degieased bones, still rich in organic 
matter, giound to coarse meal aie known as ‘ bone meal *’ 
and serve a useful puipose as a substitute foi superphosphates 
foi certain crops Soils deficient in lime or with excessive 
humus, give effective lesults with bone meal Calcareous soils 
do not respond satisfactorily to bone meal Bones W’hen 
degreased and finely crushed, are also treated with sulphuric 
acid This process yields partially soluble stuff Bones 
are, sometimes, given alkali treatment with caustic soda 
and caustic potash solutions and the reaction is hastened by 
boiling The use of quicklime is also made in crude pro- 
cessing but the results are far from satisfactory as the 
process is very slow The processes of bone fermentation are 
also tried in certain cases Bone ash is obtained when 
organic matter and adhered fats are destroyed by the piocess 
•of calcination, leaving the residue nch m tncalcium phosphate 
of nearly 70 to 76 per cent contents 

Furthei charring of bones m closed retorts, yield bone 
black of nearly 10 per cent activated carbon and the remaming 
jpesidtie with contents of calcium phosphates. Bone black 
IS largely used in sugar refiaeries for the decolounsation of 
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sugai juice as the same stuil, after it has seived the purpose, 
can be used as icitihseis m the fields 

SUPERPHOSPHATES bupciphosphalc has gieat 
coinmeicial value as a leitilisei and is a soluble jihosphate 
prepared Iroin the lock oi bone phosphates The insoluble 
triealcium phosphate is conveitcd into inoiiocalciuni 
phosphate by the action ot sulphnrit atid The piocess of 
manufactuie is quite simple and involves in mixing the 
bone powdei with the acid Finely powdeied law phosphates 
aie thoroughly mixed with acid and arc allowed to decompose 
in an open space The mixers and other equipments for 
the same must Toe acid lesistant Phosphoric acid can also 
be manufactured at the next stage oi leaction Supei- 
phosphate manufacture is being carried out on a veiy 
moderate scale by a few manufacturers in the country 
During the ycai 1948, the production of superphosphates 
was 21,858 tons in India The figmes of impoit for the last 
few yea IS aie as undei 


IviPORlS or SuPERPIIOSPflVFES 


Yea) 

(iua)itilij 

Rupees 

(Tons) 

{Thou'>auds) 

1937-88 

7, 105 

568 

1938-39 

6,788 

565 

1939-40 

7,758 

b28 

1940-41 

6 732 

1 050 

1941- 42 

1942- 43 

2,722 

460 

1948-44 

148 

37 

1944-45 

1,572 

•389 

1945-46 

901 

137 

1946-47 

60 

17 

1947-48 

380 

146 

1948-49 

1,000 

867 


The above figures clearly indicate the extent of demand 
for phosphates and superphosphates In India There is, 
however, a blight future for this industiy as country’s 
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requiienients /oi phosplaite mduuies aic bound io go up m 
due couise 

AMMONIUM PHOSPHATE Aniiuoiimni phosphate 
IS aiiothei important feitilisei which supplies both nitiogen 
and phosphate groups to the soil and selves the double 
purpose It is annually imported, in India m faiilv« large 
quantities and piospects foi its manufactmt in the countiy 
must be caiefiilly eonsideied Figuies oi impoits dining 
the past years aie as follows 

Imports op Ammonium Phosphate 


Yea) 

QlUDltlttf 

* Rupees 

(Tons) 

(Thousa)>dj>) 

1987-88 

2,167 

817 

1988-30 

2 569 

895 

1939-40 

973 

160 

1940-41 

1,889 

838 

1941- 12 

1942- 43 

1043-44 

230 

61 

1944-45 

54,822 

2,714 

1945-46 

3,853 

969 

1946-47 

3,026 

758 

1947-48 

7,918 

2,768 

1948-49 

3,984 

1,450 


POTASH FERTILISERS The piesence of potassium 
salts m the soil have been found helplul in improving the 
size and weight of roots, seeds and fruits The stein of some 
of the ceieals plants, pick up strength quickly if soil has 
adequate quantities of potash. Large numbeis of crops 
like sugar-cane, potatoes, tomatoes, sugar beet, barley and 
some of the fimit crops develop rapidly in the soils wheiein 
potash fertilisers are applied The various potassium salts, 
including the complex ones winch find use as feitilisers, are 
of marine origin and" are also available as natural geological 
deposits The important ones are kainite, carnahte, sylvniite 
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which are double sulphates and double chlorides ol magnesium 
and potasbu'in and aie complex salts The common 
potassium compounds ait potassium chldlule, potassium 
mtiate, cai bona te of potash and sulphate oJ potash Potassium 
IS also largely ioiind, m chemically combined ioim, m good 
numbei of nimeials like felspar and a laige numbei of clays 
The use of potash feitilisers in India has not been made with 
keen interest and little attention has so Ini been paid to 
the developments of potash industry Some ol the details 
about potash minerals and prospects of the pioduction of 
potash salts have aheady been dealt with, in the chapters 
ol minerals The production ol potassium sulphate and 
potassium chloride is earned out irom the respective com- 
plex compounds by fractional crystalhsalion The potash 
industry has blight pjospects and can be developed side 
by side with the sea salt mdustiy'^ along the coastal Ime of 
the country The nitiate ol potash known as saltpetre, is 
also available at various centres m India although major 
pioportion of such production centres has talkn to the lot 
of Pakistan, after the partition The productuni ol carbonate 
of potash IS more or less dependent on saltpetie and, with 
the increased puces of saltpetre, the manulacture of potash 
carbonate has become uneconomic The commercial uses of 
these potash salts as lertiliseis like mtiates and caibonates 
are getting limited as their puces aie quite piohibitive today 

The pioduction ol potash salts from minerals like 
felspar and clays can be taken up in hand it only piopei 
attention is paid to the industiy Recover ol potash from 
wood ashes and from spent molasses liquor is also possible 
Wood ashes are directly sent to fields to be used as fertilisers 
and the process of potash recoveiy are not pursued 

NATURAL MINERAL FERTILISERS There aic 
a large number of natural minerals which act, diiectly oi 
indirectly, as suitable plant nutiients Some of the complex 
atiinerals slowly decompose into simple salts and constitueonts 
which are easily assimilated by plants * The i anous calcium 
minerals like lime, limestone, chalk, eoials, gypsum, shells, 
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etc, die amongst veiv common types ofmnieial fertilisers 
Apait flora these, a laige numbci of clays and soils, on 
decomposition, \ield suitable luitiitivc uigiedienis to the 
plants 

The yaiious calcium mmeials correct the soil acidity as 
the same is neutralised b^ the alkaline action ol the diffeient 
oxides and cat boiiates of some of the elements like calcium 
and magnesium Ceitain silicates and phosphates of calcium 
also behave m this manner Such minerals piovide for the 
calcium deficiency of the soil and have manifold advantages 
with quicker results Burnt lime of slaked and unslaked 
qualities is directly used Othei slow processes of weathering 
of hmestone and natural carbonates of lime and gypsum 
also help m introducing calcium element into the soil Lime 
has got a direct nutritive function and, m soluble forms, it 
IS directly assimilated by plants Presence of calcium m 
plants creates immunity from diseases and makes the plants 
more resistive m character Lime also tends to neutralise 
toxity m plants and ehmmates poisons The ascent of sap 
m plants is indirectly influenced by calcium as the pU value 
of the sap which is responsible foi this conducive action, is 
coirected and inamtained by the same Some of the 
biological reactions, mside the plants cells, die initiated by 
the presence of lime The application of lime and its allied 
ingredients to the soil has to be done at propei period of the 
year and m propei seasons lame effects the soil, both 
chemically as w'ell as mechanically Chemically, hme if 
apphed to peaty soils containing humus will react with 
humus and releases useful ingredients as plant food, thus, 
the causticity of hme helps considerably The mechanical 
purpose IS served by improvmg the textme of the soil 
Amongst the other mineral fertiliser, it may be worthwhile 
to mention aboilt the sulphates of magnesium, sodium, and 
iron but the quantities recommended m each case are very 
mmor and their scope for utihty xs more or less limited 
They, definitely, help to produce effective results. 

Scientific study of the various fertilisers has revealed 
that certain suitable mixtures of such chemicals and natural 
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pioducts, both ot A ege table and animal oiigin, can be blended 
to prepaie various t^pes of plant nutiicnts Manine niixtuies 
aie prepaied aftei caietiil study of plant icq?iiremcnts which 
can be concluded hom the analytical lepoits supplemented 
by the keen obseivation of biological growth ol plants It 
may requiic a vast space in this chaptei to go into tin deep 
details of suitable plant manuics ioi vaiious ciops, 1 1 
wheat, bailey, iice, cotton, sugai-cane, tea, eoflee, tomato 
lute, potatoes, flax, hemp, vegetables and tiuit gaidens 
including meadows and pastuie lands The pioblcms ol 
storage and application of lertihsci aie also \ei\ important 
and need to be studied betoie completing ni\estigatioiis on 
the subject 
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FINE CHEMICALS 

T he teim ‘ Fine Chtinicals’ coveis a vaiictl gioup ot 
chemicals and pioducts It includes medicinal and 
pharmaceutical pieparations pme chemicals, analytical 
leagents peifumes, flavouis and a laigc numbei of organic 
and inorganic compounds used in various industries 
Besides these there aie laiious othci chemicals lequued for 
certain lefintd t^pes ot industiies, and aie like photographic 
chemicals, solvt nts, anaesthetics, di ugs, insecticides, antiseptics 
and dismlectanib which also tall under this category It is, 
howevei, difficult to lestrict the definition of fine chemicals 
to any specific class and it may not be possible to generalise 
the mode of classification but loughly, thev may be giouped 
as unclei 

(a) Industrial Fine Chemicals 

(6) Laboiatory Analytical Reagents. 

(c) Wood, Coal and Coal Tar Distillation Pioducts 
(d) Diugs, Medicines and Phaimaceuticals 
(t) Miscellaneous chemicals and solvents 

A INDUSTRIAL FINE CHEMICALS 

Theie are a large variety of uidustiial fine chemicals of 
oiganic and inorganic type Some ot the inorganic com- 
pounds aie oxides, hydroxides, carbonates, bicarbonates, 
cliloiates, sulphates, chlorides, nitrates, sulphites, bisulphites, 
bisulphates, persulphates, cyanides of sodium, potassium, 
ammonium and seveial othei metals and non-metals The 
piocesses for manufacture of fine chemicals are quite simple 
In most of the cases, general equipments to be installed aie 
reaction tanks, filters, settlers and decanters, distillation 
■stills, crystaHisers, hydro-extractors, vacuum driers, centri- 
fugal pumps, etc Fabrication of these machinery units is 
not very difficult, but the mam object of attaining highest 
degree of efficiency is of paramount ;importauce Fine 



FINE CHEMICALS. 


217 


chemicals seive a laige set of iiidustiies, « e , textile, leathei 
tamung, iiibbci, papei, match, glass explosives, food and 
fiuit pieseivation, elect ioplatmg,photogiaph'>^, etc Besides 
these chemicals, vaiious fluxes, tempeimg chemicals and case 
haidenmg compounds used m ioundnes and metalliugical 
Avoikshops aie also classified undei this heading 

Moidants and certain auxihaiies aic anothei class ol 
mdustiial fine chemicals and aie the products of interest to 
textile industiy These aie requned foi the treatment of 
cotton, silk, ait silk and woollen yarn and fabrics The 
consumption of all these chemicals is m fanlv huge quantities 
in all the textile mills of the country Leather taminig 
industry consumes various chromates, bichromates, sulphites, 
bisulphites, thiosulphates, sulphates, sulphides and other 
alkaline salts and has e a wide scope foi their production m 
India It may absolutely be essential to examine and 
considei the scope for developments in the production of all 
such chemicals at the various leather tanning centres The 
elect! opiating industiy is, however, spread all o\ei the 
country and the production of various plating and polishing 
compounds has got to be encouraged m India, as at present 
all requirements aie covered through imports The various 
plating salts are that of copper, nickel, chromium, silver, 
gold, cadmium, manganese, zinc and tm, etc , which are, 
essentially, water soluble salts and, m ceitain cases, they are 
cyanides and double cyanides and have a great mdustrial 
value It must clearly be home in imnd that annual imports 
of patent electroplating salts worth several lakhs of rupees 
aie made in the country Similai products, compaiable to 
the foreign ones, can be manufactured m the country, but 
sufficient propaganda and publicity is required to popularise 
the use of such basic plating salts Practical demonstrations 
combined with utihty tests must be organised to use them 
advantageously The iron and steel industry and other 
metallurgical woikshops require a large set of tempering 
chemicals, case hardening compounds, anti-eorrosive salts 
Mhich aie like phosphoric acid, phosphates and other complex 
salts like cyanides, ferrocyamdes, etc The various fl,uxing 
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salts aic prcijaiecl liojji carbonates and bieaibonates, bone 
acid bora\, fluondes ammonium ehloxidc etc Theie aie 
laige numbei ofothei industnes like cosmetics and peifuiners , 
laundering and inanulacture of fungicides heibicides, geiini- 
cides, which also consume fine chemicals Baking powdeis 
which are manufactured from bicarbonate of soda or 
carbonate of ammonia with other salts like trisoduim 
phosphate and taitaiic acid aic also amongst this class of 
fine chemicals 

A large nuinbei ot organic chemicals is also classified 
under the heading of fine chemicals A few of the mono- 
basic, dibasic, til basic acids of aliphatic series and also acids 
ot aromatic group are included m this category In addition, 
there are hydiocaibons of aliphatic series ot satuiated and 
unsaturated gioups, and also cyclic hydrocaibons of aiomatic 
senes, aldehydes, alcohols, amines, amides, azides and 
earbamides and phenols, etc Further, theie are othei 
groups of the type of industrial solvents like ethyl acetate 
butyl acetate, amyl acetate, carbon disulphide, carbon 
tetrachloride, chloiofoim, acetone, alcohols ethers, etc 
Production of these organic fine chemicals may be considered 
as a highly technical task and involves in several chemical 
actions and physical operations and in setting up distillation 
and punficatiou umts and fermentation plants It is 
decidedly a matter of gicat interest to note that there is no 
appreciable production of such oiganic chemicals in the 
country It is absolutely essential to consider the scope foi 
manufacture of these fine chemicals here in India on an 
elaborate scale 

B LABORATORY ANALYTICAL REAGENTS 

Chemicals which are required foi reseaich work and 
other routine analytical work in li^boratones are of highest 
degree of purity and are more or less of standard specifications 
where impurities are coveied under limitations Products 
labelled as A R (analytical reagent), C P (chemically pure) 
E Pi (extra pure), B 'P (specified under British pharmacoepea) 
aie supplied to the laboratories The various consumers of 
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such chemicals aie schools, colleges, unnei'sitA laboi atones 
and other industnal and leseaich institutes It is estimated 
that laboratoiv chemicals worth seveial 1/tkbs of lupecs 
are imported e\el^ veai in the country Clciman chemicals 
were veiy populai in India befoie the Woild AVai II and 
prepaiations beaiing tiade marks “ Meiks, ‘ Bavei etc, 
always earned high reputation Chemicals ol B D H 
(Biitish Drug House), M B (May and Bakei) and Johnson s 
make also hold high signilicaiice in this tiade It is obseived 
that some ot the Ameiiean leageiit chemicals ha\e also found 
maiket in India and aie being impoited in faiily laige 
quantities 

Production of laboratory chemicals and analytical 
reagents of inorganic series can be taken up without much 
difficulty as it is simpl}'’ a matter ot luithei purificatiou ot 
commercial chemicals Some of the heaw chemicals, that 
are alieady being produced in the country, can be sent foi 
turthci purification during manufacturing ojjerations Theie 
are a large set of lare inorganic laboiatory chemicals of the 
type molybdic acid molj^bdates, salts ol lithium vanadium, 
palladium, thorium, titanium, selenium, uranium, etc , 
which have got to be imported at present as the same aie 
not available m the countiy As already mentioned, seiious 
efforts have to be made lor the production of oigamc 
chemicals It niav be considered quite essential to woik 
out plans for setting up suitable equipments which are 
primarly meant to attain the highest degree of purity foi 
the production of organic rea^nts of conect melting points, 
boiling points and other physical constants, with corres- 
ponding che mi cal analysis The demand foi fine chemicals is 
limited, hence, the plant units for the manufacturing purposes 
must be of comparatively smaller sizes and dimensions, but 
all connected processes command the use of highly skilled 
labour and technique The use of crystalliseis, filters, 
hydro-extractors, vacuum drieis, vacuum distillation stills 
IS essential and performance of othei oidmary physical 
operations is usually recommended foi flie vaiious methods 
of processing and purification 
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C WOOD, COAL AND COAL TAR DISTILLATION 

PRODUCTS 

Chemicals and pioducts which aie obtained from diy 
distillation of wood, coal and coal tar aie also classified under 
the heading of fine chemicals The importance of coal 
carbonisation iiidu&ti5'^ can be lealised fiom the fact that 
innumerable chemicals and dyes and other intermediaiies 
which are obtained fiom such products, are finding use in 
almost all the industries and form basic law materials toi 
most of them 

WOOD It IS observed that duiiiig the process of 
charcoal production from wood by crude method, vaiious 
useful volatiles are allowed to go waste Recovery of such 
volatiles reveals that a good number of important chemicals 
can be obtained from wood Apart from gaseous products, 
the condensed pyrohgneous liquor yields methyl alcohol, 
acetic acid and acetone The residual tar further yields 
ceitain solvents on distillation and the last residue left behind 
IS pitch 

Truly speaking, there is no wood distillation industry 
in India Charcoal production is indiscriminately earned 
out by primitive mefliods The coke production industry, 
which IS operated in conjunction with iron and steel smelting 
furnaces at a few centres, has enabled the manufacturers to 
recover some of the chemicals like non-condensible gases, 
methyl alcohol, calcium acetate, and pitch Acetone and 
acetic acid can be produced from calcium acetate Apart 
from these, other products like ketones, creosote and soluble 
tar are also recovered 

Wood distillation is quite populai in other Western 
countries and it is believed that such achievements weie 
pronounced to a very great extent m Germany before World 
War II, Similar products have been obtamed in countries 
like U K and USA with successful results Investigations 
on experimental scale have been earned out in India and 
some of the lecovefy units attached to the iron and steel 
industry, have shown appreciable achievements Messrs 
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Mysore Iioii & Steel Works Ltd , aie lecoveiing a few 
important chemicals, although the cost ot lecoveiy is a bit 
high as compared to that of the foicign piodiicts Practical 
utilities of the recovered products aie too numeious to be 
listed here Acetic acid and acetic anhydride have last 
scope m textile, lubbei and acetate silk industries In 
the productions of cellulose lacquers these chemicals find 
sufficient use Methyl alcohol is \eiv useful solvent foi 
shellac and certain gums and lesins It can also be oxidised 
to produce formaldehyde Methyl alcochol is also used as 
a denaturant for rectified spiiits Calcium acetate is used 
for the production of soda acetate, and othei complexes 
Acetone is also' lecoveied from the crude acetate and 
it acts as an important solvent foi a large numbci of 
products 

It IS difficult to iccoid sepal ately the extent of lequire- 
ments of the wood distillation pioducts in tins couiitn 
Serious efforts have to be made foi setting up nearly a 
dozen centies ol wood distillation and such centies must 
necessarily be iieai some forests where suitable haul uood 
IS available m pleiitv The wood distillation technique is 
presently lacking m the country and toieigii evpeits mai be 
required for assistance 

COAL AND COAL TAR PRODUCTS Coal and coal 
tai distillates are very important set of chemicals and 
mtexmedianes, which are very valuable to the dyestuff and 
drugs industries Coal distillation is mainly being earned 
out in India for the purpose of producing coal gas or for the 
manufactme of coke foi metalluigical purposes for the iron 
and Steel industry, wheie the distillation operations are 
earned out in coke ovens and \eiy small pei centage of coal 
tar IS obtained Distillation of coal tar Melds low boiling 
oils and solvents like coal tar naphtha On further process 
of distillation and refining, a laige set of pioducts are 
separated , some of them are phenols, ciesols and the tai 
base pyridine Naphthalene can be isolated at the next 
stages of lefinmg The coal gases, on condensation, yield 
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some ot the impoitaiit gioups of solvents like benzol, toluol, 
\\lo], etc The coal tai distillation has been cncouiaged 
neai the coal fields in Bihai and Bengal and nearly hall a 
dozen coneeiiis aie eaiiving out distillation at those centies 
The pioduction of cieosote oil and naphthalene has success- 
fully been taken up bv them The benzol lecovery plants 
installed by two non and steel factories, i e , Tata lion & 
Steel Co , Ltd and Indian Iron & Steel Co , Ltd , were 
started at the initiative of the Government during the 
peiiod of Woild War II The working capacity of these 
benzol recovery plants is several million gallons of solvent 
naptha, benzene and toluene 

The existing coke ovens are operated at a high 
temperature and, hence, some of the organic compounds 
polymeiise and are beyond recoveiy , therefore, the coking 
process must necessarily be earned out at a low temperature 
Some of the suitable products that have successfully been 
lecoveied are naphthalene, phenol and eresols and amongst 
solvents aie benzene, toluene and solvent naphtha A 
tew leading distillers are Mcssis Shalimai Tai Products Co , 
Ltd , Messrs Bararee Coke Co , Messis Balmer Lawrie & Co , 
Ltd , Messrs Indian Iron & Steel Co , Ltd Messrs Tata 
lion & Steel Co , Ltd , Messrs Bengal Chemical and 
Phaimaceuticals Co , Ltd , Messis Bombay Gas Co , Ltd , 
etc Coal distillation industry had received impetus from 
the official circles, piimanly, during the war period , as 
foreign sources for most of the products were suspended 
War contracts for the supply of ciesylic creosote, naphthalene, 
and solvents and disinfectants were placed with those firms 
The w^ar time annual productions recorded are as under 

Naphthalene 600 tons 

phenol 60 tons 

Cresols . 100 tons 

Benzene 20 lakh gallons (nearly) 

Toluener ,, 4 to 5 lakh gallons (nearly) 

Solvent naphtha 1 lakh gallons 
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The solvent distillation units weie installed and operated 
by the Iron and Steel Companies on behalf of the Government 
of India » 

It may be a mattei ol common interest to both drugs 
and djestuff mdustiies to encouiagc coal tar distillation 
industry in the countiy, but the future developments in 
the industrial spheie need be piopeily watched The 
co-ordination of production and consumption of these 
groups of fine chemicals is extremely essential as, at piesent, 
the production scale of this industry is pretty small and it 
would essentially command a progressive review ol all 
the aspects 

It may not be out of place to mention that the 
pioduction of disinfectants and antiseptic fluids from 
eresyhc creosote is being earned out on an elnboiate 
scale in India The figures of imports of naphthalene and 
othei disinfectants m the past, as given overleaf, indicate 
the importance of the coal tai distillation industry 

The impoits of the basic disinfectants have consuleiably 
dwindled as the local productions, which vveie piimanly a vvai 
time programme, are now m full swing and are meeting 
major part of country^’s requiiemcnts It is anticipated 
that the coal tai distillation industiy' has a vciy blight 
future in India and, in due course, it is going to attain 
necessary importance 

D DRUGS, MEDICINES AND PHARMACEUTICALS 

The progress of the medical science has, in fact, direct 
bearing on the application of various diugs, medicines and 
pharmaceuticals which have been produced as the result of 
chemical and biological reseaiches A large numbei of 
products ot animal and vegetable oiigin have shown curative 
results in the cases of vanous diseases Some of the synthetic 
drugs and chemicals have also proved extiemely useful 
The subject of diugs and pharmaceuticals is really veiy vast 
and innumerable sets ot products have been found to play 
a magnificent role The lesults in sev^al cases have been 
recorded to be quite successful and admirable The vanous 
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animal and vegetable pioducts die like vitamins, hoimones 
IiTCi evtiacts, cvtiacts fiom thyroid, adienahnc, pituitary 
extract, etc and the extidcts obtained fioin vegetable plant 
roots, balks, floweis, leaies, seeds, flints, etc Besides 
these, theie aie a large mimbei of othci synthetic elienncals 
like sulpha drugs, such as sulphamlaniide, siilphathiazole 
sulphadiazine, sulphnmcthazine, siilphaphthalidinc, etc and 
other chemicals like inepacimc, paludnne, dichloio-diphcnvl- 
tiichloroethane, ^-carbaminophcnyl aisomc acid, and anti- 
biotics like penicillin and streptomycin etc A bioadgiouping 
of these products may be as undci 

(1) Anmlal Pioducts 

(2) Vegetable Pioducts and Galcincdls 

(3) Synthetic Drugs 

(1) Vitamins and Honnones 

(o) Miscellaneous Pioducts 

The pharmaceutical industiy iii India has made a 
eommendable piogiess, since the World Wai I, in the 
manufactuie of biological pioducts like vaccines, seia, 
antitoxins common in]ectablcs, piopiietary medicines, 
tmctuies and extiaets, but little attention has been paid 
to the pioduction ol synthetic diugs, vitamins hoimones 
etc 


ANIMAL PRODUCTS Theie aie innumerable pro- 
ducts which can be listed undei the heading of animal 
products The chief souiees for various animal jnoducts are 
slaughter houses where goats, sheep, buffaloes cons, 
bullocks and calves aie killed m thousands eveiy day, m 
almost all the principal towns of India The glandular 
materials lecovered fiom the slaughtei houses ^leld sufficient 
amount of insulin, thyioid extract, liver extract, adrenaline, 
pituitary extiact, etc The bile extiact is used for the 
production of bile salt, known as sodium taurocholate and 
^ycocholate, etc Pioduction of cod livei oil, shaik hvei 
oil and extracts rich in vitamins and hoimones is also 
earned out in the country to a certain extent 
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In attiiol piacLice, it may be tlesuccl that the iemo\al 
oi ghimls and tissues liom a slaughtei house to the spot 
of extinction iiriy be done as quicklv as possible, because, 
thcio aie chances of dttciioiatioii and decay In seveial 
cases, mfeiioi pioducts aic obtained because the slaughtered 
animals aie oiiginally undei nourished 

A good vaiiety of patent medicines arc put in the 
maikct which, in most cases, contain piodiicls of animal 
ongin Extiacts lioin blood, mine aie also lound to yield 
some of the useful pioducts The luices fiom glands fiom 
ceitain animals arc compounded with othei chemicals and 
aic maiketed under paiticulni tiadc names Some of the 
sex homioiies have sufficiently helped in the most complicated 
cases of mateinity 

A laige numbei oi vaccines, antitoxins and seia have 
been put in the medical field to fight the bacteiial infections 
such as cholera, typhoid, smallpox, plague, etc , and 
liioduction of the same is being earned out at various 
laboi atones in India The ceiities of vaccine pioduction 
aie organised by the Cential and Provincial Governments 
The various impoitant laboratories in India are 

(1) The Cholera Vaccine Laboratory, Calcutta 

(2) Central Research Institute, Kasauli 

(3) Pasteur and Medical Research Institute, Shillong 

(4) King Institute, Madras 

(5) Ilaflkme Institute, Bombay 

(6) The Provincial Hygiene Laboratory, Lucknow 

The production of antirabic vaccine is being carried 
out at the Pasteui Institute of India, Kasauli, and the 
Pasteui Institute of India, Calcutta, and the Pasteur Institute 
of Southern India, Coonoor The production of vaccine 
lymph IS being carried out in several big towns of various 
piovinces 

The antitoxms and sera are produced in India by some 
of the laboratories, managed by the Goveinment and» besidfis 
this, a few commercial firms have successfully put sera in 
the maiket The popularity of various vacemes, antitoxms 
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and scia depends enlnely on the medical jnojwganda -which 
IS picsently being earned out, diiecll-^'^ oi indncctlv, by the 
health institutes and is lathci a lespoi^ibibty of the 
Government 'fhe production oi cod liv'^ei oil, sliaik livei 
oil, along with vitamin extiacts is a matter of developing 
fish oil industry in India and the same can llouiish at the 
various coastal centres The fish oil iiidustiy in India is 
now in its initial stages, and eiloits must be made to develop 
the same for producing extiacts of cod livei iind shark liver 
oil and also foi recoveiing vitamins and vitamin concen- 
trates 

VEGETABLE PRODUCTS Dings ol vegetable oiigin 
extiacted and preseived in the foim of tinctuies, are more 
popularly teimed as “galenicals” Roots, barks leaves, 
seeds and flowers of ceitain specific plants have got im- 
portant alkaloids or active principal compound ingredients, 
which aie toxic and antitoxic in chaiactei, possessing 
medicinal and therapeutic pioperties Some of the iinpoi taut 
drugs aie like codeine, quinine, strychnine, ephedi me, caffeine, 
santonin, moiphme, emetine Besides these chugs, other 
pioducts of vegetable oiigm aic essential oils like oil of 
peppeimint, thymol, menthol, sandalwood oil, eucalyptus 
oil, palmrosa oil, cardamom oil, lemon giass oil, citionella 
oil and seveial other similar products Utility of such oils 
is of great interest to the medical science and production of 
these oils may be considered as an equally important ]ob 

India IS sufficiently rich in crude drugs and these are 
abundantly found in hills and valleys Collection and 
selection of crude drugs is really a skilled 30b and is to be 
carried out on scientific lines Presently, the process of 
artificial cultu’-ation of such diug plants is not carried out on 
an elabora^-^' eeoi® exc‘‘p<' +hpt collection from natural heibs 
IS done m <*■ .d < d, ■> i. . > i- fashion. The detailed studies 
of cultivation of drug plants and h^bs can help in improving 
the yield and m preparing the plants at proper degree of 
maturity, thus enabling the extraction &f dings m maximum 
quantities at the suitable period of growth 
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Exti action of alkaloids and active principals liom plants 
IS CtUiied out \eiy easily with piopci solvents in suitable 
equipments Tl*e vaiioiis sohcnts used loi the puipose of 
extiaction aie the types of oiganic low boding liquids, ^ e , 
alcohols, acetone, ethei, petroleum ethei, benzol, chloioform, 
etc Othei useful solvents aie acid and alkaline solutions 
and the piincqjle ol extinction is based on chemical leactioiis 
and m the formation of certain soluble complexes from 
which ongmal alkaloids can be scpaiatcd, if so dcsiied The 
alkaline solutions aic generally that of caustic soda, soda 
carbonate, ammonia, etc , and, m the ease of acid solutions, 
sulphuric and hydiochloric acids aie prefeiably used A laige 
number of important crude drug plants and other crops gion 
m plenty, a few out of the same aie aconite, aloe, aieca nut, 
ajowan, catechu, casto) seed, caidamom, chiietta, cinchona 
baik, cinnamon, coffee, datwa, ephedia herb, eucalyptus 
gingei, ipecacuanha toot, hquonce, neem, nucc vomica, opium, 
sandalwood, tamaund, tea, etc Some of these ciops aie 
regularly cultivated m difteient plains, hilly and mountainous 
tracts while others glow wild and aic collected by the local 
inhabitants ot the paiticular regions It may not be out of 
place to gn e details of a few of the important drugs 

QUININE Quinine, the anti-malarial ding, has sliomi 
marvellous results m curing millions of cases of malaria and 
IS extracted from cinchona bark which is obtainable in 
sufficient quantities from the cinchona plants Cultivation 
of cinchona is alieady carried out in the districts of Darjeeling 
and Nilgins in India There are several varieties in cinchona 
species and a large number of similar alkaloids are obtainable 
from them, i e , quimdine, cinchonine, cinchonidine, etc It 
IS observed that the climatic conditions of India are very 
favourable for better yield of quinine from the bark Re- 
covery of quinine from the crude drug is in the foimr ot 
complexes like bisulphates, bihydTobromides and bihydto- 
chlorides, which are the soluble salts Usual percentage of 
quinine recovery is 'ranging from 1.5 to 4 pei cent of 
cinchona 
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The lequirements of quinine have been met with 
impoits m the pievious yeais and, at the same time, huge 
quantities of cinchona bark weie expoitecf Latci, oflicial 
estimates indicated that it would be advisable to stop 
expoits of cinchona and piospccts of extraction of quinine 
here in India must be considered moic soiiousIy Malaiia 
and the effects of this disease are quite pionounccd in India 
wheie conditions of sanitation are very pooi and millions of 
lives are lost every yeai The importance of quinine and its 
salts may be calculated on tlie basis of population ot the 
country and the comparative occuirence of the malana 
diseases The jise of synthetic anti-malanal drugs like 
atebrin, mepacrine, paludrine, etc , has grently been lecom- 
inended in the absence of sufficient supplies of quinine 
Apart fiom the internal administration oi the drugs for 
fighting out malana, it is now quite well leahsed that other 
pieventive measures which could physically eliminate 
mosquitoes, would certainly help in cuitaihng the demcind 
foi diugs Use of kerosene oil, naphthalene, DDT, 
pjrethium extiacts and other means for impiovmg hygienic 
conditions of the residential places would help in the campaign 
against the spread of such diseases The Anli-malaiial 
Institute with its headquarteis at Delhi and sub-centres in 
various towns, are vigorously functioning to supplement 
health and hygiene schemes 

It may be difficult to speak correctly of Ihe fagures for 
futuie pioduction of quinine since imports and consumption 
of the same would depend on sanitation of the villages and 
towns and, further, on the application of the vaiious preventive 
measures adopted for the puipose of fighting malarial diseases. 
The populaiity and cheapness of othei synthetic drugs is 
apother factor which can also effect the demand for quinine. 
It IS leahsed that qmmne is comparatively cheap and a 
yery effective drug Its production in the country must be 
encouraged and official estimates of the iaiget of production 
arc laid down to nearly two milhon lbs of quinine every 
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year The figures of imports of qiiimne salts and export of 
cinchona baik, during the past few years, are given below 



Impoits o) Quinine Salts 

Exports oj Cinchona Bark 

Year 

Lbs 

Rupee s 

Lbs 

Rupees 


(Thousands) 

(Ihousands) 

(Thousands) 

(Thousands) 

1937 38 

lOS 

2,629 

28 

10 

1938 39 

98 

2,537 

33 

11 

1939 40 

83 

2,487 

69 

24 

1940 41 

101 

3,228 

37 

17 

1941 42 

175 

6,016 

22 

11 

1942 43 

40 

1,548 



1943 44 

2 

81 



1944 45 

1 

167 



1945 46 

18 

358 



1946 47 

61 

2,93S 



1947 48 

124 

3 045 



1948 49 

243 

9,332 




It may be difficult to derive any conclusion from the above 
figures as local production statistics of quinine salts are not 
included in the above statement Estimates of demands 
can roughly be guessed from the import figures 

Theie are a large number ot othei alkaloids and active 
principal ingredients which can be recovered from Indian 
herbs and plants The following table will briefly indicate 
the scope in these lines 

Alkaloid Sources Remarks 

Emetint Ipcoacuanha root Ipeuac plant growth is not yet 

popular in India Successful 
growth has been tried m Darjee- 
ling district and Nilgiris Yieldl 
IS approximately I 25 per cent 
Prospects for artificial culti- 
vation of plant must be 
examined very carefully as the 
product obtained is in ,good 
demand Present requirements 
are covered through imports 
Initialb production of nearly 
2,000 lbs per annum must bo 
considered It finds use in the 
oases of aincebic dj senten 
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Alkaloid Sonnes Rcmaiks 

Ephediine Epbecha Herb Pphedia herbs are found plenti- 

ful in thef)iountrj Yield of 
alkaloid langea fioin 0 5 to 1 0 
pel cent Present piodiiction 
18 nearly 3,000 lbs pei 5 tai 
whireae leqniremtnta uie esti- 
mated to bo nearlj' S,000 lbs 

f'affunt Tei waste Production cciitiis in Assam, 

vitkl of ilkaloid is luaili 2 pci 
tent RcquiieiiiPiits estimated 
to be iiearH 10,000 lbs 

Morphini ind rodiim Uiiiiim Piodiiotion c lined out at 

Alkaloid Works, Ghazijnii, with 
piodiiction of morphine 1 100 
lbs and codeine 200 lbs pci 
annum befori Woild 11 ai J1 
Requirements ait rstiimted to 
be 1,000 lbs of innrphuio and 
1 AOO lbs of codeine 

Santonin Aitoiuesia Santonin is I'tquiiedfoi the pit 

yintion of helminthic infections 
Aitomtsia oiiltnation is earned 
out in K IS ham Preseii t produo 
tion is nearlj 2 000 to 1,000 lbs 
fitivehnine Nu\ conina Nn\ vomica is the natural litib 

plentifullj lunilablc in Indn 
Nux vomica seeds arc laigely 
expoited out of India 1 leld of 
stiychnine is neailv 13 pt i 
cent Piestnt production is 
about 15,000 lbs pti annum 
Pjrethrin Pvipthrura flower Pyrethium growth is leij 

popular in Kenya East Africa 
Snecessfiil growth has been tried 
in Kashmir, Madras, Punjab 
and also in Mysore and Assam 
Pyiotbrin is sen efteotivo 
mosquito repellant and is ex 
tretaely useful m pieparing 
mosquito sprajm 

VITAMINS AND HORMONES • The discovery of 
vitamins and hormones has certainly •proved to be a great 
asset to the medical profession The presence of vitamins m 
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vaiious food stuffs and other vegetable and animal pioducts 
has consideiably helped m the study of nutntive effects ol 
diets Deficiencvy m vitamins, it detected, can be supple- 
mented at times by the administration of vitamm extracts 
The various products like gieen vegetables, truits and milk, 
etc , aie found to be rich in vitamin contents 

The chemical composition of the \aiious vitamins like 
A, B complex, C, D, E and K, etc , have been asceitamed 
and, 111 certain cases, are successfully isolated and vaiious 
extracts are maiketed under piopiietory rights The 
isolation of vitamins from their natural souices has so far not 
been piopeily carried out in India, although the work on 
experimental scale is successfully done The following chait 
will buefly indicate the scope lor production and recovery 
of various useful vitamins 

Vitatmiis Sources Remotk'! 

Vitamin A Alilk, shark liver Serious eftorts towurils the pio- 

oil, carrots, green dnotion of milk aiicl milk 
vegetables and products are needed Shark livui 
fiuits oil industry can be de^ eloped 

with blight prospects Vitamin 
A lias high nutritive value for 
the giowth and developments 
of obildieii and adults Its de 
fioienoy causes night blindness 
and lesistanoe towards infeo 
tions diminishes 

Vitamin B complex Unpolished not, Production of vitamins B com 

(B 1, B 2, etc ) meat, milk, egg plex, B 1, B 2, thiainm, ribo 

yolk, green vege flavine and mootinloatidls highly 
tables and fruits recommended as a good lot of 
diseases pievail on account of 
their deficiency 

Vitamin 0 Citius fruits, fresh Deflcieiioy of this vitamin 

fruits, fresh vege causes scurvy and also othei 
tables, dried diseases gyntheticallj > vitamm 
Amala P V>po also been prodneed as 

IhLOiuii icid and nio-pi t is * n* 

iLOtiucnnn in Liiilia no qi ir< 

umisbJi 
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Other vitamins D, E, K, etc , are also of very useful category 
and it IS obseived that lequirements of the same, ni the 
isolated form, aie very limited It may be c»»iisidered worth 
while to proceed vigoiously with lesearches foi locating 
and isolating vitamins m largest quantities 

Hormones aie a veiy useful class of chemical pioducts 
and are isolated from the vanous animal glands A few of 
the impoitant hoimones aie adrenaline, thyioid, pituitaiy 
extract, insului, estrone, piogesterone, testosterone, stil- 
boestiol, etc Pioduction of the same must be taken up 
on an elaboiate scale 

SYNTHETIC DRUGS The subject of synthetic drugs 
IS extremely vast and covers a laige nunibei of specific 
groups 

(1) Sulpha diugs 

(2) Anti-malanals 

(8) Narcotics 

(4) Local and Geneial Anaesthetics 

(5) Anti-pyretic and Analgesics 

(6) Antiseptic, Disinfectants and Anti-biotics, etc 

It may not be possible to go into the details of all such 
groups as the scope of this chapter is limited The importance 
of various synthetic diugs is today well known in the world, 
though there is no appreciable progress so fai as their 
pioductiOn, in India, is concerned Large number of in- 
fectious diseases are today cuied by the use of sulplia drugs 
of the type sulphamlamides and several of their derivatives 
Their popularity with the medical profession has made the 
people feel that immediate steps towards the production of 
the important group of sulpha drugs and the various 
derivatives, must be taken up on a commercial scale 
Scope for the production df anti-malanal drugs hke 
Atebriii, Plasmochm, Mepaeriiiie, Paludnne, etc , have also 
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got to be considered on seiious lines The latest intioduetion 
of anti-biotics like penicillin and streptomycin have fuithei 
opened avenueo foi the adaptation of synthetic chemicals 
in India as, presently huge imports of the same are made 
Similarly, there aie othei gioups which arc of vital inipoitance 
m the medical field It is smceiely desired that the pro- 
duction of synthetic diugs in India must be planned on 
sound lines and practical measures must be adopted foi the 
materialisation of vaiious schemes 

E MISCELLANEOUS CHEMICALS AND SOLVENTS 

Apart from the fact that there aie a large number of 
miscellaneous fine chemicals, which need to be dealt within 
this chapter, it will equally be important to touch the 
subject of solvents Large number of industries have already 
been referred to as the consumers of fine chemicals 

SOLVENTS The importance of solvents and process 
of extraction is very well recognised in almost all the 
branches of chemistiy There are a large number of liquid 
solvents which find practical uses m commercial processes 
of extractions The utility of vanous solvents is, primarily, 
based on chemical and physical properties of solvents and 
that of the products to be extracted A large number of 
low boihng organic liquids are very popular solvents 
Besides these, acid and alkalme solutions are also used foi 
the purpose 

Some of the popular solvents are given below 

(1) Alcohols 

(2) Hydrocarbons and petroleum products 

(8) Esters and Acetates 

(4) Chloro apd sulphur compounds, 

(5) Miscellaneous solvents. 
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The following table will indicate the piesent position of 
solvents in India 

Group Impoitmit Products Hfcmajlt' 

Alcohols Methyl alcohol Production of inctliyl ilcoliol I'l 

Etlivl alcohol beinfi cmicd out in Iiuhn on 
Furfural alcohol ^lute a limited scale It is an 
Butvl alcohol item of fiuih big demand foi 
Proi) 5 l alcohol chemical processes and for 
Ami 1 alcohol, etc its use as a solvent Methyl 
alcohol production depends on 
wood distillation iiidustrv 
Ethyl alcohol production is quite 
adequate in India as laige 
number of distillencs me 
operating Use of other alcohols 
18 quite limited 
Production capncitv ol cMSting 
Hjdiocaibons and Beiwiiu plants for benzol and toluol is 

Petrokum products Toluene quiti m ordii toi thi present 

Xylene lequiiements but it will go up 

Petroleum ether in due course Xykne dtiiiand 

Solvent naphtha would go up for U I) T pio 
ductions, if it IB taken up in the 
right earnest 

Kerosene Present production is limited 

Mineial oils, etc Solvents of petroleum origin 

are imported in huge quantities 
Esters and acetates Ethj 1 acetate The production of all these 

Butvl acetate acetates is uheadv being carried 

Amvl acetate out and these me available in 

Vinyl acetate sufficient quantities They have 

Gvlcol and Glycol huge demand as thinners in the 

acetate, etc paints varnishes and lacquer 

industries 

Ohloro and Sulphur Chloroform Except chlorofoim, all these 

oompounds Carbon tetrachloride ehloro and sulphui compound 

Chlorine solvents are imported for the 

Chloro ethylene present Cliloioform is also 

Sulphur chloride imported It has an an esthetic 

Carbon bisulphide, value andis insufficient demand, 

etc Carbon bisulphide is an impor- 

tant solvent for rubber and 
rayon ^industries Ohlorme is 
produced in India in sufficient 
quantities 
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Group 


Important Products 


Remarks 


Mi'sclII iiieous Miilvents >eid 

( 413 ft ei infi 
P3iidmi 

Ammonia ic^ueoiia 
Nitiobcn7ene 
■Acetone 
Ethyl othci 
And solutions 
Alkaline solutions 


The irapoi tmco of miscellaneous 
solvents depends on the indivi 
dual industrial lequiremcnts 
Host of them are impoited 
m laige quantities Acetone 
IS very important solvent for 
oellnloi d and its pi eduction must 
bo attempted on a oommei- 
cial sonic Present prodnotioii 
IS inadequate It can develop 
with wood distillation industry 


In nutshell, it may be expiessed that the importance 
ol line chemicals is mci easing in India every day and it is 
anticipated that, in couxse of time, some of the schemes tor 
the production of synthetic drugs might mature The 
vaiious piocesses that are involved in production are technical 
and need tiained and skilled personnel 



CHAPTER VII 


ELECTROCHEMICAL INDUSTRIES AND 
ELECTROPLATING ACCESSORIES 

S OME of the impoitant electrochemical mdustiics which 
can be staited most successfullv m India aie really 
dependant on the cheaiD availability ot electiical energy 
These industries may be classified under the following 
broad heads 

(1) Eleetrelytic Pioducts 

(2) Electrometallurgical Pioducts 

(3) Electrotheimal Products 

(4) Electrolytic Oxidation and Reduction Pioducts 

(5) Electiochemistry of Gases 

(6) Electrochemical Energy 

(7) Electronics and Atomic Energy 

Theie is a wide scope for the establishment of electrochemical 
industries in India These industries involve the application 
and utilisation of electncal energy which conducts the 
chemical processes Apart from the theoretical operational 
details, it may be quite important to consider the following 
technical points 

(a) Designs of machinery 
(6) Constructional details of plants 
(c) Operations of the equipments 
(d) Economic considerations of cost and .quality of 
the products 

Electiochemical processes are more direct than the 
corresponding chemical ones and, hence, have better efficiency 
The purity of tlie products obtained by the former process is 
usually higher but the same may be somewhat expensive 
Electrochemical processes, if carried out under uniform 
conditions, give satisfactory results. RaV materials of high 
puwty are usually demanded in the electrochemical processes. 
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as accumulation of impurities are sometimes detiimental to 
the equipments and, m ceitam cases, efficiency is also lowered 
down These industries lequiie specific equipments for 
paiticulai processes which need speciahsed attention of the 
expel ts Some of the industries are bnefly stated below 

ELECTROLYSIS OF AQUEOUS ELECTROLYTES 
The most important process of this type is the electrolysis 
of common salt solution for the production of caustic soda 
which also 3nelds chlonne and hydrogen as the by-products 
It has already been mentioned in the chapter of chemicals 
that caustic soda holds extremely important commercial 
and industrial value m the field of chemical industries 

A good number of patents have been obtained for the 
woikmg of the various electrolytic mercury cells in the 
foreign countries The various cells, % e , Castnei cell, 
Sorensen cell, Krebs cell, Hargreaves-Bird cell, Townsend 
cell, Allen-Moore cell. Nelson cell, Hooker cell, Basle cell, 
Gibbs, Wheeler and Voice cells, etc , have got different worlang 
efficiency The constructional details of various equipments 
differ and even the working and operational specifications 
like voltage, current density, concentration of solutions, etc , 
vary from plant to plant 

Selection of a particular eqmpment has to be affected 
by keeping in view several factors, i e , suitability of law 
materials, quality and purity and the ultimate cost of 
finished products This also includes other factors which 
govern the selection of sites In the case of caustic soda 
manufactuie, it has already been recommended in the 
previous chapters that a senes of electrolytic plants must 
be set up at the big port stations along the Indian coastal 
line 

It IS a well known fact that hydrogen and oxygen gases 
are obtamed from water as a result of electrolytic decom- 
position Commercial electrolytic cells for hydrogen and 
oxygen production are entirely bmlt of iron and steel, with" 
insulating materials, using asbestos cloth as diaphragm 
Several patents for such cells are obtained m foreign countries, 
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I e , Levin cell, Knowles cell, etc These gases are produced 
AS a result of electrolytic action and aie, latei on, separately 
taken to then respective chambcis, and fio|n there, these 
are utilised according to the lequiicments 

The uses of hydrogen and oxygen are too many but it 
may briefly be stated that the pioductioii of oxygen by this 
process can only be preferred when hydrogen is simultaneously 
required Oxygen alone can be iccoveied horn the fractional 
liquefaction of an and it is a better commercial method It 
IS more economical than the electrolytic process 

Oxygen is finding good use m the autogenous welding 
and metal cutting processes Metals like cast iron, steel, 
magnalium, aluriiinium can easily be welded and quick 
repairs can be done in the case of broken parts Welding 
finds important use m the motor car mdustry A jet of 
oxygen, impinged on lime, gives higlily illuminating flame 
In the lion smelting furnaces, the blockades are cleared 
thiough by the oxygen flames Oxygen is also used in the 
muring and tunnelling operations In the tinning and 
enamelling industry, it is lequued for melting and welding 
different parts Apart fiom such industrial uses, oxygen 
IS largely used for artificial respiration in hospitals and on 
other life-saving occasions 

Hydrogen is very largely demanded for many important 
industrial purposes It is used as a combustible gas Mixed 
with carbon-monoxide, it is commercially tenned as “ water 
gas ” It IS required in large quantities toi the hydrogenation 
of fats The production of synthetic ammonia from hydrogen 
is its another important use Owing to its extreme lightness, 
hydrogen is used for filling balloons It has a good lifting 
power, therefore it is utihsed for aenal navigation 

There are various methods for producing industnal 
hydrogen. The electrolytic method of production can be 
taken up where electrical energy is quite cheap or where 
alternative methods are unsuitable 

The fact that the electrolytic process of refining metals 
gives highly pmnfied products, is one of the mam feictors 
responsible foi the popularity of this process. The purity 
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attained by oidinary heating and smelting process is usually 
of a limited standard, and after that, a stage is reached 
■when the scdjie foi further purification vanishes The 
electiolytic processes give most wondeiful lesults m the 
refining of certain impoitant metals, ^ e , coppei, lead, nickel 
tin, silver, gold, bismuth, etc These processes aie mainly 
based on simple principles of electrochemistry Electrolytic 
refining gives products of highest purity and eliminates 
all possible impurities At times, it assists in recovering 
some of the precious elements like gold and silver from waste 
impuiities 

These processes of electrorefinmg ,are mainly of 
metallurgical inteiest especially foi non-ferrous metals The 
applications of electroiefimng processes are, howevei, 
limited in India as the resources for such metals are very 
meagre m this country, but it is possible that, m due coulse, 
these processes may gam importance 

The process of electrowimimg is one of the allied opeiations 
of metallurgy and is found useful m the case of copper and 
zinc ores and also in the recovery of cadmium and manganese 
This IS a ease of preferential electromotive foice that is created 
by the contact of electrolytes and ceitain alloys, metals and 
salts The application of this piocess is really dependent on 
the progressive developments in metalluigy m the country 

The subject of electrodeposition is really very important 
as it has attained a great commercial value in India It 
involves in giving a thin coating of one metal on anothel*, 
either to serve protective or decorative purpose Its 
importance is well recognised in the automobile, aviation 
and aircraft industnes and further, it has applications in the 
manufactuie of surgical instruments, hospital equipments, 
novelties and presentation ai tides 

The dchiei emcnls m the iriclal and alloy plating have 
really served the task of solving some of the cliromc problems 
of rusting, corrosion, atmospheric corrosion, chemical 
eoirosion, and weathering processes. The vanous electro- 
plating processes include sev^eral plating jobs like that of 
copper plating, nickel plating, chrome plating, zinc plating. 
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tin plating, silvei plating, gold plating, platinum plating, 
brass plating, etc The process of electiogalvaniziiig and 
electiodeposition of rubbei and lesins and ojhei piocess ol 
electiocleaning, pickling, elcctropolishing, and electiotyping 
have similai commercial importance and it is desned to study 
the possibilities of expanding these lines in the countiy, 
where large number of electroplating workshops aie engaged 
on good numbei of plating works A laige nurabei of plating 
chemicals and other accessories are consumed by the vaiious 
plating woikshops 

The pioduction of elect] opiating chemical and polishing 
accessories is a line of great significance, ivheie, piactically, 
all the plating shbps are dependent on the foieign mateiials. 
the details of such products aie given sepaintcly 

ELECTROMETALLURGICAL PRODUCTS ho fai 
the developments in electrometallurgical opeiations have 
lather been poor m India This may be attiibuted to the 
various reasons , firstly, it may be due to lack of technique 
of working of electrometalluigical furnaces , secondly, 
non-availability of suitable equipments and machinery , and 
thirdly, for want of cheap electric energy in the country 
The electrometallurgical products require temperatuie higher 
than those obtainable by ordinary cumbustion methods. 
The electric heating gives higher relative efficiency but it 
may be more costly it cheap power is not available The 
working of electiic furnaces is based on the electnc arcs which 
aie operated under vaned conditions The establishment of 
electric furnaces in India for producing steel, ferroalloys 
and other non-ferrous metals can be given definite preference 
to ordinary combustion furnaces, on account of the fact that 
the fuel supplies of the country are inadequate In fact, the 
mechanism and the working operations of such funiaces are 
veiy complicated and their introduction in the industrial 
fields would take some time At present, the fundamental 
njeessity for the setting up of electrometallurgical furnaces 
on commercial scales m India, is urgently being felt There 
are sev'eial furnace designs based on different constructional 
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and opeiational details and aie patented mdividiially A 
bioad classification of such electiometallurgical furnaces is, 
further, outlined as Direct Senes Arc Furnaces, Diiect Arc 
Flee Health Electrode Furnaces, Diicct Arc Buried Hearth 
Electrode Furnaces, Indirect Arc Furnaces, Mixed types and 
also the Induction Fmnaces 

Seoies of patents aie taken foi steel production furnaces 
and each individual design has its own meiits In general, 
the pioduction of steel by electrometallurgical methods is a 
definite pioblem of piesent day mteiest, in India, when iron 
ores are available in plenty, whereas coal and coke are com- 
paratively in short supply All calculations about future 
plans for steel pioduction centres m India should be based 
on the installation of electrothermic furnaces In fact, there 
are good chances of creating several new production centres 
of non and steel in the iron ore bearing regions of the country 
which are away from Bihar and Bengal coal reserves 

Theie are a large numbei of ferio-alloys, ^ e , feriosjlicon, 
leriomanganese, ferrotungsten, ferrovanadium, etc , which 
are produced by the electrometallurgical methods and are 
found to serve useful purposes in various industries The 
prospects for the production of various alloys can, simultane- 
ously, be considered along with the steel mdustiy Similaily, 
the production of non-ferrous metals and alloys by the 
electrometallurgical processes can be encouraged and suitable 
schemes for the same can be worked out In fact, the pro- 
duction of alloys like biass and bronze are the pioblems of 
Vital interest, m India, as these are m big demand for com- 
mercial and industrial purposes 

The various electrolytic reactions and processes in fused 
condition of products are quite technical The commercial 
applications of these processes are for the production of most 
important elements hke that of alumimum, magnesium, 
beiylhum, calcium, hthium, sodium, potassium, barium, etc. 

Production of alununium and magnesium metals in 
India for which the raw matenals are plentiful m the countigr, 
commands urgent- attention The importance of these 
•elements and their alloys is veiy well recognised in the airciaft 
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indubti y Unlimited quantities of aluminium and magnesiiuin 
oies. 111 India, promise bright futuie foi the manulacture of 
Idige quantities of the metals in the elemenl^foim It may 
be quite insignificant to talk of pioduction liguies and the 
future targets as the primary job of initial planning has to 
be given priority and, in fact, pioduction plans are yet under 
consideration Messrs Aluminium Coiporation of India 
Ltd , aie opeiating their plants, at Asansol, quite satis- 
factorily and it may be quite leasonable to think of maturing 
more production schemes The calculations about successful 
working can be materialised without much difficulty In 
the case of magnesium metal, any suitable production unit 
would be welcoihed The problems lelaling to the manu- 
facture of sodium and potassium can also be studied and 
can be given a practic al shape 

ELECTROTHERMAL PRODUCTS A large number 
of commercial products like calcium carbide, calcium 
cvanamide, abrasives, graphite, boron carbide, fused alumina, 
silicon, fused quartz, carbon bisulphide, phosphorus, etc, 
are produced in the electiothermic furnaces All the above 
pioducts are of much commeicial and industnal value but 
none of them is being produced in India, and, on the other 
hand, they are being imported into the country in fairly 
large quantities There is really a good scope for the 
pioduction of all of them as the law matenals are plentifully 
available in India Senous attention should be paid to form 
suitable production units m the country and attempts must 
be made to secure propei equipments foi the furnaces and 
allied machinery 

ELECTROLYTIC OXIDATION AND REDUCTION 
PRODUCTS Some of the organic compounds are electio- 
lytically prepared by the cathodic reduction or anodic 
q^idation processes Sorbitol and mannitol (hexahydiic 
alcohols) are produced by the electrplytic reduction of 
alkahne solution of glucose Other products obtained by 
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these piocesses are biomofoim, iodoform, chloial paiaraiijo- 
phenol, etc 

The pioduction of peicliloiates, persulphatcs and 
perborates is also earned out by anodic oxidation Similarly, 
peimangaiiate of potash is also produced by the electio- 
chemical processes Most of these pioducts are of com- 
meicial mterest and are lequired to be manufactuied in 
reasonable quantities in India, especially the perboiate of 
soda and permanganate of potash 

ELECTROCHEMISTRY OF GASES The fixation of 
atmospheric nitrogen by electrothermic process into nitric 
acid, nitiates, ammonia and ammomumi compounds has 
sufficiently attracted the attention of the present day indus- 
trial Intel ests The quick formation of oxides of nitrogen 
from a mixture of nitrogen and oxygen has given successful 
lesults foi the production of a large number of nitrogen 
compounds and fertilisers Attempts are, however, in 
progress to set up a few plants for the manufacture of 
fertilisers in India and it may be anticipated that the 
importance of these processes will be soon realised in the 
countiy The mam factor of availability of cheap electric 
energy has to be kept in mind as this would mainly govern 
the cost of final products 

The pioduction of ozone is also carried out by the 
electrostatic method and the atmospheric oxygen is used as 
a source foi the same 

ELECTROCHEMICAL ENERGY The principle on 
which batteiies function is based on the conversion of 
chemical eneigj’' into eleetiical energy Then classification 
IS, further, made mto primary and secondaiy cells. The 
primary cells aie expensive and are of little commercial 
value whereas the secondary cells or the storage batteries 
seive manifold purposes and their manufacture is being 
cairied out in India on a moderate scale There isea 
big demand of batteries for every day use for numerous 
purposes, t e , telephones, telegraphs, automobiles, otber 
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small scale electiical operations, etc The production of diy 
cells is also being earned out on a good scale and theie is 
still furthei scope foi the expansion of this 3 idustiy in the 
country 

ELECTRONICS AND ATOMIC ENERGY The 
leseaich work in electronics is, presently, a real line of scientific 
intciest 111 India No appieciablc work has so far been done 
in this direction and most of the experimental achievements 
are of theoretical character The various equipments foi 
producing radio-active rays, x-rays, cosmic lays, aie entiiely 
being imported 'Much of the work on wiieless transmitters 
and receivers, including emission tubes, valves and cells 
remams to be done as yet In fact, the Tvork on atomic 
energy in India is more or less a new problem. 

The use of atom bomb during the World War II had 
biought home to the people the leal msight of the atomic 
eneigy and it was, in fact, the fiist world-wide practical 
utihtj. to which atom was put Later on, considerable 
efforts have been made by all the nations of the world to 
hunt for the ladio-active elements like uranium and sufficient 
interest is being shown by all of them in the developments 
of atomic research It is also fully realized that the atomic 
energy can be usefully harnessed for a large number of con- 
structive projects 

Broadly speaking, the electrochemical industries must be 
given priority over aU other mdustiial projects m India. 
The problem of makmg suitable arrangements for procuring 
eqmpments and machinery must attract the immediate atten- 
tion of the plannmg bodies and theymustsimultaneously look 
for cheap electnc energy Some of the important electro- 
chemical mdustnes which can be started m India are listed m the 
following pages, smee the raw materials for them are available 
in large quantities It may not be worthwhile to give statistical 
d^a about the production and consumption of the individual 
items as most of them have been dealt with, m other 
chapters, but brief hints fbr a few industries are as follows: 
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ELECTROPLATING ACCESSORIES The eleetio- 
platmg industry has gained suffieient impoitance in India 
during the last 10 to 15 yeais The number 3t plating shops 
m all parts of the count! y, engaged on diflerent pi oduction jobs 
like that ot suigical instiuments, hospital equipments, clectiical 
and haidwaie fittings, including novelties and piesentation 
articles indicates the importance and usefulness of this 
industry The automobile industiy is popularly connected 
with the electroplating work, although the same is iioi 
yet developed in India 

The task of electroplating is fairly technical one whereas 
the woiking operations are quite simple The utility of 
plating is lealised more and more eveiy day as the problem 
of corrosion is now better understood The popularity of 
plating IS mainly due to the fact that some of the metals gtt 
corioded and rusted under the ordinary atmospheric 
conditions and such metallic surfaces are protected bj a 
bettei resistant metal coating Further, theie is an im- 
piovement in appearance of the articles and thus plating 
serves also the decoiative purpose 

A large number of plating workshops in the countiv 
are engaged on various types of popular commeicial jobs. 
* e , copper plating, brass plating, nickel plating, chiome 
plating silver platmg, etc Other electroplating jobs of tin, 
zinc, cadmium and lead are not very popular Gold plating 
IS mostly dyne on jewellery and certain presentation articles 
Copper, nickel and chrome plating on iron is a fairly popular 
combination and is attempted universally by good plateis 
The electroplating processes are simple and are moie oi less 
automatic, but command high class skill The standaid of 
local platmg is found veiy poor as most of the plated articles 
are rarely tested for defects Most of complaints indicate 
porosity and peeling off of the deposits The reason is that 
the trade is mainly in the hands of non-techmeal persons 
and even the eleotioplatmg shops aie mostly ill-eqiupped 
A large numbei of plating shops have generating sets and 
platmg vats and have no cleaning, pigling, polishing and 
degreasing eqiupments. 
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The electi opiating work involves in the use of vaiied 
equipments, depending on the jobs, but common equipments 
aie polishing mops and wheels, cleaning and pickling de- 
gieasing vats, plating vats and swill battenes The electrical 
equipment compiises of meteis, geneiatois, control panels, 
slidei lesistance and electiical instruments of the type 
ammeteis and voltmeters The polishing compositions and 
the plating chemicals, including metallic anodes, may be 
classified as raw matenals for the electroplating industry 

The electroplating industry m India has, so far, flounshed 
on imported goods hke electrical equipments and fixtures, 
polishing and plating matei lals The most popular suppliers 
who have earned name in the line aie Messrs W Canning 
& Co , Ltd , England, and Messrs R Cruickshank, Ltd , 
England and their patent polishmgcompositions and chemicals 
aie consumed in large quantities Some of the local pro- 
ducers have attempted to market similar materials but have 
failed to gam grounds in competition to those of Canning’s 
materials There are certain basic reasons for the same 
The majority of consumers are so used to the foreign 
products that it seems to be beyond then intelligence to use 
new products In fact, the foreign patent products can be 
handled in a fool pi oof manner Some of the local producers 
have put dirty iimtations in the market and have badly 
failed to establish themselves 

The various electroplating accessories may be divided 
into three broad heads 

(1) Electrical accessones 
(3) Mechanical accessones 
(8) Chemical accessones 

The peimanent fixtures in a plating shop aie electrical 
and mechanical equipments and such fittings are mainly of 
foreign make, with minor exceptions The chemical acces- 
sones which include plating salts and chemicals, anodes, 
polishmg and fimshing compositions, cleaning, pickling and 
degreasing chemicalsr, form the basic raw matenals for the 
industry, as these are regularly consmned for, the joh* 
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ELECTRICAL ACCESSORIES The electioplatmg 
mdustiy leqiuics D C genciatois, moic populaily known as 
dynamos, wdneh are a specialised electiical >jiachineiy shunt 
wound 01 compound womid, giving a large volume ol cuiient 
at low voltage The production ol such machines is leally 
a specialised ]ob and the attempt to produce them in the 
country, have shown favourable lesults The durabihtv and 
accuiacy of the working of such dynamos is a mattei ol great 
impoitance, and with the developments in the manufacture 
of electrical machinery in India, the imports of dj namos might 
totally be stopped Further, rheostats, ammeters, volt- 
meters aie also being produced at sev^eial centres It might 
take considerablh time to achieve Ingh degree of accuracy m 
these instruments 

MECHANICAL ACCESSORIES The polishing wheels 
and mops, including hair and wire brushes can easily be 
produced m the countiy The plating and cleaning vats 
including swill batteries can be fabiicated and built in India 
and, thus, the industry can really be independent of the 
imports of the mechanical equipments 

CHEMICAL ACCESSORIES Electroplating industry 
consumes several chemical compounds and products which 
include abiasives plating chemicals and salts, polishing 
compositions, cleaning and degieasmg compounds, etc The 
total annual value of imports of these mateiuls exceeds 
sev^eral lakhs of rupees 

ABRASIVES The abrasives lequired foi the electro- 
plating industry aie sand paper and sand cloth, emery paper 
and emery cloth, emery powders, emery floui, gnndmg mops 
and y heels and are imported from abroadm huge quantities foi 
this tindc Continuous at tempi s are being made by some of 
the producers to manufacture vaiious grades of such abrasives 
but Ihcv If ceivc little eiicouiagcment at the hands of the con- 
tiunK r- I ndia bus plen t v of ulnasu es and there are resources 
for meeting the country s demands foi ail such types of abra- 
, sives and, as such, the imports should altogether be stopped. 
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POLISHING COMPOSITIONS The various com- 
positions are essentially the polishing powdeis like pumice 
powder, tnpolf^ povvdei, emery, rouge, lotten stone, etc , 
mixed with binding agents A good numbei of patent 
products like peerless polish, lustre tripoli composition and 
various grades of rouge compositions are m the market and 
the consumers pay fancy prices foi all such commodities 
Some of the local products comparable to peerless, 
lustre and rouge composition, have been put m the 
market but are discarded by the consumers on grounds of 
quality The consumers are, decidedly, prejudiced about 
Indian products Serious efforts must be made to do pro- 
paganda loi the populaiity of the locaKy manufactured 
polishing compositions as the standard of quality, com- 
parable to imported stuff, is not difficult to be attained, if 
the confidence of the consumer is once built The polishing 
compositions can very easily be produced and no specialised 
equipments are lequiied for the same Peerless com- 
position IS more or less a mixture ot lime and magnesia 
powdeis, mixed with other similar ingredients and binding 
agents The tripoli composition is produced by mixing 
tripoh powdeis with fats and waxes Several grades of 
iQugc compositions are also produced by the same methods 
Similar compositions are used for polishing brass, coppei. 
Sliver, gold, nickel and chromium surfaces Polishes must be 
free from cheap and harmful ingredients The criterion foi 
good polishing composition is necessarily based xm the fact 
that It must have quick cutting action, with the smallest 
quantity consumed It should leave clean work and wear 
on mops must be minimum 

CLEANING, PICKLING AND DEGREASING COM- 
POUNDS Clcanlmess is of paramount importance m 
the elcetroplatmg jobs The surface of the metal to be 
plated, must be perfectly smooth as the coat metal follows 
the same contours on deposition, hence the finish must be 
proper. Articles must completely be free from traces of 
rust as snch points form nudei for corrosion. They must be 
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subjected to chemical cleaning, pickhng and degreasing 
operations, before they are taken to the plating vats Some 
of the cleaning chemicals are like soda asji, caustic soda, 
silicate of soda, and tnsodium phosphate and they are used 
in different proportions in different baths and, in certain 
cases, electrolytic cleaning is also done A few patent salts 
arc m the market and the same can easily be replaced by 
suitable mixtuies In the case of non and steel articles, the 
pickling processes are earned out m the weak acid solutions 
using hydrochloiic acid and sulphuric acid The degreasing 
chemicals aie mainly organic solvents like tiichlorethylene 
or benzene which dissolve the adhered giease and clean the 
aiticle 

PLATING CHEMICALS AND ANODES Comraei- 
cially, non-ferious metal plating is veiy popular The 
plating bath consists of chemicals dissohed in plating vats 
and the suspended metal anodes help to leplenish the bath 
concentiations The various factors that determine the 
proper electrodeposition are voltage acioss the bath, current 
density, temperature of the bath and jiH value of the 
solution 

A large numbei of electroplating chemicals are sold 
under different trade names in the market, ^ e , copper salts, 
biass salts, chrome salts, nickel salts, silver salts, mercury 
salts, cadmium salts, tm salts, zinc salts (electroplating) and 
zme salts (galvanizing) Most of these salts are either single 
or double cyanides or compounded with potassium and 
sodium cyanides or, m certain cases, in the forms of sulphates 
or chlorides All such salts are merely complex chemical 
compounds and are sold at very high prices In ease the 
platers exert a little, it may not be difficult to prepare their 
own Suitable baths by adjusting the bath compositions 
Bnef hmts about some of the platmg baths are given on 
the next page m the form of table 

, In actual practice, it has been fomid that all these baths 
work quite successfully when the current density and 
temperature of the bath are properly maintained. A good 
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Ellc-iboplviinc Baths 


Surface Coat 

Plating Baths 

Anode 

Copper 

’’i) Aud siilpliiite 

Loppci metal 

(u) Alaklino ci amdt 

Coppci metal 

Niokel 

(i) Single snlpliite 

Nickel metal 


(ii) Doiibk sulphite 

Nickel metal 


(lu) Sulphate, and chloiidi. 

Nickel metal 

Chromium 

Chromic acid 

Load metal 

Brass 

Cyanide 

Coppei iSiiic nllo\ 

Silvei 

Cyanide 

Silver 

Gold 

Cyanide 

Gold 

Zinc 

(i) Sulphate 

Zinc metal 


(u) Chloride 

Zinc metal 


(ill) Alkabne cyanidi. 

Zinc metal 

Tin 

(i) Alkaline stannitt 

Tin 


(ii) Alkaline stnnnnti 

Tin 

Iron 

(i) CWonde 

Iron 


(li) Double sulphate 

Iron 

Cobalt 

Sulphate 

Cobalt 

Cadmium 

Alkaline ojamde 

Cadmium 

Lead 

Plucborate 

Lend 

Platinum 

Phosphate 

Platinum 

many practical forraulse have been 

evolved to replace the 


various patent plating salts In fact, moie attention should 
be paid to produce plating chemicals than patent plating 
salts There is no denying the fact that the use of plating 
patent salts is advocated in a fool proof manner whereas 
the use of the plating chemicals have the advantage of 
cheapness as well as easy availability The plating salts 
are really produced out of platmg chemicals by adding special 
ingredients which may be useful in incieasing conductivity, 
quick throwing power of solution and certain other favourable 
factors A thorough study of such factors can make each 
and every platei an independent miit, and the use of patent 
salts can be replaced Scope for pioducmg such patent 
salts in India deteitely exists and the only way to populaiise 
them is to discourage imports of foreign patent salts Some 
of the basic plating chemicals are cyanides of potash and 
sodium, and from them, all other cyanides are produced, * e., 
copper, biass, silvei, gold, cadmium, etc, A few of the 
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patent saltt, inanutactuied by Mes&is W Canning tV; Co, 
Ltd , England, and Messrs R Ciuickshank Ltd , England, 
can easily be replaced by the basic plating chemicals and 
such compounds aie given in the chart on page 257 

Apait from the above patent salts, there aie a good 
many other types of patents for stuping nickel, chiomium 
from the articles foi repiocessing, ban el plating compounds, 
oxidising salts, qmeking salts, passivating solutions and 
chromatmg solutions and innumerable othei compositions 
which need thorough study before the same can be taken up 
foi manufacture m India 

BRONZING SOLUTIONS Besides \he electroplating 
chemicals, there are other sets of compounds and solutions 
which help m acquiring thin films of varying shades and 
colouis on metal surfaces and are more permanent iii 
atmospheric conditions They are known as bionzmg 
solutions The formation of such films is achieved by 
several methods i e , mechanical, thermal, electrolytic and 
chemical processes The mechanical process is comparable 
to spray painting or dipping and is of a tempoiary 
nature The thermal process is earned out at high 
temperatures, i e , blue steel formation, and is not 
workable when high temperature is injurious The electro- 
lytic method is moie or less the anodic oxidation process 
and has a limited scope On the other hand, the chemical 
process is earned out by the immersion of metals iii ceitain 
chemical '-olulion-* and desired results aie attained undei 
coiii lolled condifeiOMs 

A large number of bronzing solutions are put in the 
market, i e , steel bronze, blue bronze, dark steel bronze, 
ebony black bronze, iridescent bronze for brass, florentme 
bronze, brown bronze, green bronze, golden bronze, etc 
These solutions are simple mixtures of chemicals m ceitain 
definite proportions and all of them can be prepared quite 
easily Efforts must be made to produce such compositions 
in the country and^they should not 1?e imported fiom abroad 
any moie 



CHAPTER VIII 


THE INDUSTRY OF PHOTOGRAPHIC 
CHEMICALS 

T he photogiaphic industry today occupies first place 
amongst the vaiious top lank industries of the world 
There has practically been \ery little development in this 
line, in India, except that the law films are annually impoi ted 
in huge quantities The 25roduction of raw films in India 
must be considered as one of the urgent problems It must 
also attract the attention of the Government 

The working and processing of such a large quantitv of 
raw films and impoits of other photographic equipments and 
accessories, involve huge sums of Indian capital which is 
being drained out of the country The imports of such 
commodities are very essential This chapter would, pri- 
marily, deal with the vaiious chemicals requaed for the 
photogiaphio trade in general The classification foi them 
IS as under 

A CHEMICALS EMPLOYED IN THE MANUFACTURE 
OF PHOTOGRAPHIC FILMS AND PLATES 

(i) Celluloid ! 

(u) Gelatine , 

(ill) Photo-sensitive salts , 

(iv) Sensitizer , 

(v) Desensitizer , 

(vi) Filters and colopr filters 

B CHEMICALS EMPLOYED FOR PROCESSING 
(i) Developing agents 

(a) Reducing agents , 

(b) Accelerators , 

(c) Restiamers , 

Id) Preservatives , 
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(ii) Fixing agents , 

(ill) Reducing agents , 

(iv) Int'Tnsitieis , 

(v) Toning agents 

C CHEMICALS EMPLOYED IN THE MANUFACTURE 
OF PHOTOGRAPHIC PAPERS 

(i) Sensitive salts , 

(ii) Emulsions 

D MISCELLANEOUS PURPOSES CHEMICALS, IN- 
CLUDING FLASH-LIGHTS 

India has no photogiaphic mdustiy The piesent 
position regarding photogi'aphy, as it stands today, is that 
all the requirements for this trade are fulfilled through 
imports Most of the processing chemicals are also obtained 
from abroad except that a few simple products like thio- 
sulphate, bisulphate and sulphite and metabisulphite of 
sodium, are being manufactured here to a certain extent 
The line of photographic chemicals has all along remained 
undeveloped m India The basic leason foi such a slow and 
steady progress may be attributed to the fact that the 
technique of photography is a highly skilled ]ob and mvolves 
in the use of extremely dehcate and scientific equipments 
to which very little attention has been paid The various 
dehcate and scientific equipments include cani^ras, optical 
lenses and apparatus, ijrojectors, cine cameras and movi6s 
and other photophone equipments 

The mdustry of photographic chemicals has failed to 
leceive advancements in the country because the job of deve- 
loping the production of ba'ic equipments is initially very 
difficult The produc tion and <ippli cations of photo-sensitive 
products which ait efrecled bv lighl aic the jobs of highly 
technical natuie Besides these difficulties, most of the 
photographic chemicals are very complex organic compounds 
and ^re required itt 'extremely high standards of purity before^ 
they jcan actually be taken up for application and for 
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practical utility m the trade There aie, however, innumei- 
able specifications that ha\ e to be technically followed before 
the task of production of photogiaphic chSmicals can be 
taken in hand In fact, the right way to begin with this 
industry is by starting the production of photographic 
equipments and aeeessones, on commercial scales The 
basic requiiements of this trade are, primaiily, associated 
wuth the procurements of optical lenses which form the 
fundamental parts of the photographic equipments It may 
not be out of place to consider the question ot the production 
of optical glass, although it may rathei be too early to lay 
the foundations qn this assumption 

Attempts may, however, be made to produce the various 
del elopers and reducing agents but the manufacture of raw 
films can only be taken up by stages In the initial stages, 
the raw film base may be imported and the coating and 
processing may be done here in India Secondly, the raw 
film base may be produced in India using impoited chemicals 
Thirdly, the necessary chemicals may be produced here in 
India 

CHEMICALS EMPLOYED IN THE MANVFAC- 
TUBE OF PHOTOGRAPHIC FILMS AND PLATES 
It IS a recognised fact that film production has more 
importance than the manufactuie of plates as the require- 
ments of former are much on account of the laige scale 
developments m the film trade The ordinary plate produc- 
tion is merely for retail trade Some of the basic raw 
matenals for the film production are celluloid, gelatine, 
photosensitive salts, etc 

Celluloid is used for the manufacture of films and 
cinematographic pictures and is produced from nitrated 
cellulose which is knowh as pyroxylin Pyroxyhn and 
camphor are compounded to yield celluloid On the other 
hand, pioduction of cellulose acetate (a non-inflammable 
ptoduct) can equally serve the purpo®® 
production This would be absolutely *a new industry for 
India if plans for production really get matured The 
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production ot plates is also a highly technical job and their 
manufactuie is carried out on plane glass sheets with the 
help of photo-i^ensitive chemicals, gelatine, sensitizers and 
desensitizeis, etc Some ot the silver salts aie veiy photo- 
sensitive and ftiid apphcations m the photographic industry 
The manufactuie of all such products has to be taken up 
quite seriously A good number of dyes are used as optical 
sensitizers, a few are Erythrosm, Eosm, Pmacyanol, Cyanines, 
etc , and the desensitizeis are Chiysodin, Pheno-safrinm, 
Pma-kryptol green and yellow None of these products have 
been attempted for manufacture m India and should, there- 
fore, be of gieat future production interest 

CHEMICALS EMPLOYED FOR PROCESSING; 
Film processing is sufficiently complicated job and mvolves 
in the developing, fixing, reducing, intensifying and toning 
processes Large number of chemicals are used for film 
processing and a good variety of agents like reducing salts, 
restrainers, accelerators and preservatives are requiied for 
different opeiations 

Developeis Photographic film developing is a fairly 
tedious operation and mvolves m the use of various 
reducing agents Most of these are complex organic mono- 
hydnc, dihydric and tnhydnc phenols. Some of the 
compounds are given popular tiade names, i e , amidol, 
para-amidophenol, metol, hydroquinone, ortho and para 
phenylenediamme, pyrocatechol and pyrogallol, etc The 
use of sulphite and bisulphite of soda is also made Besides 
the use of such reducing agents, accelerators and restrainers 
are also added The various accelerators are alkaline 
solution of carbonates and hydroxides of soda or potash and 
also jthe biborate of soda or borax, aided by the use of 
restrainers like bromide of potassium Preservatives like 
metabisulphite, bisulphite and acetic acid are recommended 
m the developing piocesses A large number of other reducers 
are employed which are really known as oxygen neh com- 
pounds, like persiilphates of ammoma, permanganate of 
potash and diehromates of sodium or potassium Apart fiom 
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the abo\e compounds, othei chemicals like leiric chloiidc, 
iodine, cyanides oxalate and femeyanide of potassium also 
act as good reducing agents There is no production of the 
organic photographic compound in India and present require- 
ments aie fulfilled only through imports Some of the in- 
otgamc salt like soda bisulphate and soda sulphite, which are 
already being pioduced in the country, are of desirable quality 
and even the pioduction is quite adequate It is howevei 
desired that attempt must also be made to pioduce othei 
developing compounds in the country 

Fixing Agents The fixing process is carried out to 
dissolve unexposed part of silver salts and the same is done 
with the sodium'* thiosulphate solution, comineicially known 
as “Hypo “ The pioduction of hypo is earned out on an 
elaborate seale in India and the standard of final pioduet is 
acceptable to the photographic tiade and, as such the 
countij IS self-sufficient in W supplies of hypo, although 
law materials for the manufacture of the same aic imported 

Intensifiers The use of intensifiers helps to increase the 
density of the negative and assists m getting better con- 
trasts Some of the mercury salts like chlonde and iodide 
are faiily popular for the purpose The uranium salts are 
also employed Fuither, the use of other metallic salts like 
that of nitrate of lead, sulphate of coppei and dichi ornate of 
potash IS recommended in the presence of citiic acid and 
citrates Most of such salts are morganic and can be 
produced Hfere in India, but attention towards standards of 
purity must properly be paid so that they may be acceptable 
to photographic industry 

Toners A large varieties of toning baths arc lecom- 
mended m the photographic industry and most important 
of them are gold toning solutions The vanous chemicals 
required in the toning operation for diffeient baths may be 
quite good in number, but a few common are the chlorides 
of gold, platinum, palladium and vanadium and such are 
used 111 smtable baths along with other chemicals like 
citrates of soda or potasli, taitarates, sulphides of sodium, 
potassium oi baiium, formic acid, phosphoiic acid, gallic 



"iOJ* ECONOMIC PROSPECIS OF CIIIMICII INDUSIRIES 


acid, ammonium sulphocyanide, etc No attempt has so 
far been made by any of the Indian manufacturers for pro- 
ducing such delicate and expensive chemicals All of them 
can be pioducecl in the countiy 

Pi esei lahves Theie aie laige number of preseivatives 
■which are used in this industry and the most important 
amongst them is chiome alum which is produced in India 
in adequate quantities and is of satisfactoiy quality, but the 
impoits aie also poiumg m small quantities Othei presei- 
vatives are phenol, chloral hydrate, oil of cloves and oil 
of wintergrcen All of these products aie piesently being 
imported from abroad 

CHEMICALS EMPLOYED IN THE MANUFAC- 
TURE OF PHOTOGRAPHIC PAPERS The use of 
photographic papers is not quite populai tor the motion 
pictures industry but the same is quite important for getting 
prints on papers The various types of papers that are 
required for printing aie, silver chloride gelatin papers, silver 
chloride collodion papers, silver chlonde casein papers, silver 
bromide papers, silver chloiobromide papers, sd-vei phosphate 
papeis and vanous other sensitive types of papers It is clear 
from names, that the silver halides are largely requued for 
the production of pnntmg papers for photographic industry 
The developing processes are also employed on photographic 
pnnts The production of bromide papers has been attempted 
by certain mterested parties m India, but the results have 
not been much encouiagmg It is, however, expected that 
this industry can be successfully developed in India, if 
specific attention is paid. 

MISCELLANEOUS PURPOSES CHEMICALS IN- 
CLUDING FLASH-LIGHTS Large number of chemicals 
are required m bulk while others are consumed in mmor 
quantities in this industry It may not be worthwhile ,to 
•write about the ordinary chemicals that are consumed m this 
but, in general, these are various miheral and orgame acid§ 
of the type* sulphyiic, hydrochloric, nitnc, hydrobxomic,^ 
phosphoric, formic, acetic and citric and all of thein 
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are required in a very pure state Amongst the solvents 
are acetone, alcohols (ethyl and methyl) and some of the 
other chemical compounds are that of iodides, biomides, 
chlorides, cirates and thiocyanates ot sodium, potassium 
and ammonium Other miscellaneous types ot chemicals aie 
ammonia aqueous, glyceiine, phenols, foimahne and also 
distilled water All such chemicals aie ordinary reagents 
and it may not be difficult to pioducc them locally and attain 
the desiied standard of puiity 

The flash-hghts aie ordinal y mixtines ot magnesium metal 
powder mixed with oxidising agents ^ e , permanganate of 
potash, chlorate of potash and with other compounds like 
antimony sulphide The smokeless powders are found to 
contain mixture of magnesium and ahmimium, mixed with 
nitrates of rare elements The use ot flash-hghts in photo- 
graphy has become quite populai The flash-light powders, 
including time light powders, can easily be pioduced in India 

Correctly spealang, India is very backward in the 
photographic industry and entiie demand of photography 
and film industry is fulfilled through imports The detailed 
figures of imports of the uidmdual items may not be avail- 
able, as separate statistics for them are not bemg mamtamed 
The figures of import of cmematographic films, both exposed 
and iinexposed, for the last few years may be leferred to 
from the Appendix “ B ” 

There are large numbers of cine laboi atones, established 
m Bombay* and Calcutta, which are legular customers of 
photographic materials and chemicals Film industry has 
got to be encouraged in India as it has really gained much 
importance m the present days 

As regards photographic chemicals, some of the foreign 
manufacturers have fairly established then products in this 
country, and the same can be replaced by the Indian products, 
if immediate steps are taken m this direction With further 
developments m this industry, it may be quite essential to 
cipnsider the establishment of the mdustiy for pxoducmg 
photographic equipments, includmg cameras, projectors and 
other accessories of interest to the trade- 



CHAPTER IX 


CHEMICAL^' IN DYESTUFFS AND TEXTILE 
AUXILIARIES 

T he impoilanee of dyes and coloms has been lealised 
m India for long as this eountiy is known foi the use 
of natural eolouis and dyes, like the extracts tiom natiual 
flowers, tree barks, fiuits, etc , which weie used as colouring 
mateiials in the textile mdustry Dyestuff industry is a 
very vast line It may be classified as on^of the important 
groups of chemicals and allied products The manufactme 
and application of dyes mvolvcs in large numbei of chemical 
reactions and processes 

The mtroduction of synthetic dyes has, definitely, 
levolutionised the dyestuffs industiy and the various 
colours and tmts obtained from such dyes aie very popular 
m the textile mdustiy. These colours and dyes aie veiy 
prominently used m the production of coloured, printed and 
designed cotton, silk, woollen and rayon fabiies The 
application of dyes and colours in paper industry, ]ute 
industry and in leather tanning mdustry is also well recognised 
at present Every day researches and developments in the 
colours and colounng matters are affording quite successful 
results. Apphcations and uses of colours and pigments in 
pamts, rubber, plastic, and in the linoleum industry are 
quite popular 

The manufacture of synthetic dyes has not been takeU 
up in India So far, although, plans for their production are 
in progress It is understood that official committees 
appomted by the Government of India nre exploring the 
possibility of starting this industry Dyestuff industry is 
very much connected with heavy chemicals, fine chemicals, 
pharmaceuticals, coal tar distillates, organic chemicals, and 
other innumerable »products as these femq. raw materials 
foi the manufacture of dyes aiid their intermediaries. . The 
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developments in dyes industry must iiccessanlv depend on 
the pi ogress of basic heavy chemicals industry It is an 
admitted fact that the heavy chemicals mdu'iti^ has so fai 
not attained stage of self-sufficiency and most of the chemicals 
are imported m laige quantities eveiy yeai 

The consumption of dyes in India has, lather, been on 
a progressive scale The fundamental reasons for such 
bigger demands aie that the numbei of consuming mdustiies 
have sufficiently inci eased There aie various sub-gioups 
of dyes and colouis, t e , acid colours, basic colours, direct 
colours, vat dyes, sulphur dyes, chrome colours, alizarines, 
mdigos, naphthols, etc , and other innumerable gioiips which 
have gained sufficient importance Classifications of these 
colours are further extended to the percentages of colour 
strength which aie also quite large ni numbei Apart from 
the varieties of colour shades, there are countless grades 
which are consumed by the mills and other trades 

So far as the imports of dyes m India aie concerned, 
German dyes were very popular in India before the World 
Wai II and there had been a temble competition in the 
dyes trade German make dyes and colour weic found to 
give best results at the cheapest cost and a cut-throat 
competition, just before the World War II, threatened 
almost all dyes producers of the world who failed to stand 
German dyes m competition The imports of German 
dyes and colours were stopped immediately after the World 
Wai II brOke out The dyes market was, latei, captured 
by certain leading suppliers of dyes like Messrs Imperial 
Chemical Industnes, Ltd , Ciba Ltd , and Volkart Brothers, 
during the wai period, who managed to procure supplies 
h'om the various countries of the vorld Monopoly of 
dyestuff supplies into the Indian market has long been held 
by all these foreign firms Enghsh, American and Swiss 
dyes had gamed sufficient field, and even after World 
War II, such imports of colours and dyes from the USA 
have been m tremendous quantities The figures of impoits 
of coal tar dyes during the past few ‘years are tabulated 
below. Detailed mformation legarding the imports of 
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vaiious gioups and sub-groups of dyes and colouiing matters, 
■can be sought from Appendix “B ” 

"liiPORrs OF Coal Tar Dyes 


Ycai 

Lbs 

Rupees 

(Thousands) 

(Thousands) 

1987-88 

20,888 

34,276 

1988-39 

12,028 

26,085 

1989-40 

12,880 

28,706 

1940-41 

13,830 

45,549 

1941-42 

11 727 

50 109 

1942-43 

(> 164 

39,781 

1943-44 

9 885 

70,685 

1944-45 

8,818 

64,136 

1945-46 

14,809 

97,762 

1946-47 

12,873 

87,959 

1947-48 

20 531 

154,089 

1948-49 

11,934 

122,990 


The above figures of imports clearly indicate the extent 
of the country’s annual lequirements of dyes and the amount 
of Indian capital that is being drained out of the country 
The relative importance of dyestuff industry m India must 
be judged fiom the ever increasing demands for dyes and 
colour 

The scope for the production of dyes in IiTdia has got 
to be considered after ascertaining the primary factors of 
the availability of raw matenals and scope for the marlcet- 
abihty of the products. There are various other factors 
which help to determine the same. The industry can 
certainly be developed in stages and can be adopted m 
ranges if efforts towards production and marketability axe 
centralised. Some of the basic raw matenals, classified as 
morgamc and organic are required m ton lots, if the mdustry 
is to be started on an mitiaUy elaborate Scale A list 
chemicals required an very large quantities, is app^ded 
beloTR. It may, howeveiv be specified that raw products Of 
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minoi mteiest aie too many to be included lu the following 
list 

Acetic Acid, Acetic Anhydi ide, Ammonp, Antliracene, 
Bauxite, Benzene, Bromine, Carba/ole, Chloiiue, 
Chromite, Copper, Ethyl Alcohol, Ethyl Chloride, 
Fluorspai, Formaldehyde, Glycerine, Iodine, Iron, 
Lead, Limestone, Magnesium Carbonate, Manganese 
Dioxide, Mercury, Methyl Alcohol, Naphthalene, 
Phosphorus, Potassium Chloride, Potassium Nitrate, 
Pyridine, Selenium, Sodium Chlonde, Sodium Sulphate, 
Sulphur, Toluene, Turkey Red Oil, Zinc 
A detailed list of chemical compounds and products 
lequired for the Ihanufacture of dyes and intermediates, aie 
given m Appendix “ A ” Scope foi the availability of law 
materials has to be investigated and efforts should be made 
to exploit the existing resources The developments in the 
coal tai distillation in India have lathei been poor so far 
Apart from the distillation of coal tai, the metallmgical 
coke industry which is allied with the progress of the iron 
and steel industry can yield suitable chemical products foi 
the dyestuff industry As legaids the procurement of the 
above raw materials, it may be essential to depend on 
imports m the case of a few items like copper, fluorspar, lead, 
mercury, selenium, sulphui and zinc while othei products aie 
moie oi less available either in natuial crude forms or can 
be produced by setting up independent plants or subsidiary 
units, The»recovery plants of some of the coal tar, coal and 
Wood distillation products have got to be supplemented by 
the puriflcfition units as most of the fine and heavy chemicals 
for the dyes iiidusliy, are desired to be of a puie standard 
The production of some of the important organic chemicaK 
has yet to be taken up before dyestuffs raanulacture could 
be encouraged m the country It may be a matter of great 
importance to give due consideiation to the manufacture of 
certain basic ingredients, at reasonable cost of pioduction 
Most of the intermediates and dyes are very easy to produce 
but high skill and manufacturing technique is demanded 
It may be considered absolutely essential to have certain 
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tiamed peisonnel foi giving a stait to the line Furthei 
training can be impaited by actual trials 

Theie aie^a large number of chemical processes nhich 
should be specialised m if the dyestuff industry is desired to be 
put on sound footings A tew of such processes aie as under 


(i) Oxidation 

(ii) Reduction 
(ill) Sulphonation. 

(iv) Nitiation 

(v) Amination 

(vi) Halogenation 

(vii) Diazotization 


(viii) Coupling 

(ix) Alkylation 

(x) Acylation 

(xi) Estrification 

(xii) Saturation 

(xiii) Unsaturation, etc 


It IS understood that sometimes back high level 
talks were in pi ogress and were more or less in the melting 
pot for the estabhshment of a dyes manufactmmg conoem in 
India and joint efforts of Messrs Imperial Chemical Industnes 
Ltd , and Messis Tata Sons Ltd , were hoped to be 
materialised but, till this day, no specific announcement to 
its effect has come to the notice of the industrial circle. 
Some of the lenowned foreign sales offices of a few of the 
world’s dyes producers of popular trade marks like “CIBA,” 
“DUPONTS,” “MONSANTO,” “ SANDOZ,” are also 
offering most of the basic dyes to the trade and, besides 
these, there are a large number of foreign exporters who have 
varied ranges of dyes and colours to fe^ the Indian maikets 
The correct judgment for the adaptabiKty of new 
enterprises is difficult to be given, unless the State inter- 
ference to protect the Indian producers fiom foreign com- 
petition IS considered on sound Imes 

There may be other means and ways to encourage 
Indian dyestuff industry, but before any decisive steps are 
taken, it may be quite essential to locate and tap the 
necpssriry resources The biggest drawback m the dyestuff 
marketabililv is that a large number of malpractices like 
adulteration and addition of inert materials' eyist in the 
trade and, as such ihc •jtandc.irdisalion and n'dintenauce ol 
pi'oper strengths ol d\ cs 1 ei 5. imporlaut Siiictij speaking. 
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the standardisation ol pioducts is vtiv essential foi the 
Indian dyes trade 

MORDANTS AND TEXTILE AUXILIARIES The 
utility of mordants and auxiliaries in the textile industry is 
very well recognised In textile mdustiy, a large set of 
chemical pioducts are needed foi the treatment of yam and 
finished fabnes befoi e they are sent to the market Such treat- 
ments are earned out through the agency of certain specific 
products and the piocesses are like wetting out, sizing, 
desizing, softening, bleaching, gumming, finishing, kier 
boiling, weighting, cleaning, calendering, dj’^eing and printing, 
etc , and they involve in good number of chemical and 
physical operations A large mimbei of patent products 
are in the market which find utility as suitable agents 

The production of mordants and textile auxiliaries m India 
can be planned on seveial lines, as there is a good scope for 
maiketability of the same and there is a constant demand 
foi them The various textile chemicals are grouped as 
heavy chemicals, fine chemicals, starches and starch deri- 
vatives The production of staiches m India has rathei 
been on a meagre scale and developments m the line need a 
senous consideration as the piesent capacity of the existing 
starch manufacturers is, comparatively, small and even 
their working is not very efficient 

There are a large number of chemicals and auxiliaries 
required fer the textile industry, but a few important 
chemicals aie listed below 

Acetic Acid, Antimony Salt, Aluminium Sulphate, 
Aniline Salt, Boric Acid, Bleaching Powder, Borax, 
Calcium Chloride, Chromic Acid, Copper Sulphate, 
Cresyhc Acid, Formaldehyde, Formic Acid, Glauber’s 
Salt, Glue, Glyceime, Hydrogen Peroxide, Hydro- 
chloric Acid, Hydrosulphite of Soda, Lead Acetate, 
Magnesium Chloride, Magnesium Sulphate, Potassium 
Bichromate, Potassium Chloiide, Potassium Ferro- 
cyanide, Potassium Permanganate, Soft Soap, Soda 
Ash, Soda Caustic, .Sodium Bisulphite, Sodium 
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Chlorate, Sodiuni Chloride, bodium Feiiocyduide, 

Sodium Nitrate, Sodium Pei borate, Sodium Pei oxide. 

Sodium r Silicate, Sodium Sulphide, Sodium Thio- 
sulphate, Tmkey Red Oil, Tallow, Zinc Chloride, etc 
As legards auxihaiies, a laige number of patent pioducts 
are sold in the niaiket, uiidei different tiade names For 
the various agents, bioad classification may be given below 

(1) Sizuig agents 

(2) Desizing agents 

(3) Bleach aids and wetting out agents 

(4) Sulplionated oils and soaps 

(5) Emulsions and emulsifiers 

(6) Antiseptic agents 

(7) Kier boilmg assistants 

(8) Level dyeing agents 

(9) Pimslnng agents 

(10) Mercerizing agents 

(11) Softemiig agents 

(12) Solvents for punting, etc 

The subject of auxiliaries and othei allied products is 
sufficiently vast and needs elaborate investigations and is 
one of the vaiious easy lines that can be developed m the 
country It may be difficult to throw much light on the 
figures of impoit for auxiliaries but it is believed that fairly 
large quantities of the same are being imported Ultimately it 
may not be difficult to pioduce all such products m the coun- 
try, as the processes of manufacture are quite simple The 
imports of textile auxiliaries may, howevei, be discouraged 
The following list of a few patent products, imported 
undei different trade names, would more oi less give rough 
idea of the same 

Agents Products and Trade Names 

(1) Sizuig Maize starches 

Wheat starches 
Tamannd seed powder 
Tapidca root powder 
(Sums (natural) 
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Agents 


Products and T) adc Names 


(2) Desizing 

(8) Bleach aids and 
Avettmg out agents 

(4) Sulphonated oils 
and soaps 

(5) Emulsion and 
Emulsifiers 

(6) Antiseptic agents 

(7) Kier b-Biling agents 


(8) Level dyeing agents 


Enzymol 
Entlein E 
Viveral E, cone 
Polysine 
Novo faimasol 
Igepon T & T powdei 
Lisapol T & T powder 
Igepol C 
Peiitrone T 
Gardmal, WA, CA 
Tuikey red oil. 

Monopol soap 
Senol supei 
Pearlaxol 
Seivoline soap 
Paranol 
Paiaffin 

Stearin and Stearates 

Salicylic acid 

Carbolic acid 

Ciesylic acid 

Benzoic acid 

Zinc chloride 

Pen entol liquid and solid 

Soda ash 

Caustic soda 

Soda sihcate 

Pine oil 

Mineral turpentine 
Laventme KB 
Pei mmol KB 
Trivapol KB 
Glue and gelatme 
Peregol O 
Dekol 
Leovatine 
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Agents 

(9) Finishing and 
softening^agents 


(10) Meicerizing agents 


Products and 2'tade Names 
Gums 
Ewasol 
Softnol 
Stearin 
Soaps 
Mercerol 
Permmal mere 
Sulph mercerol 


(11) Solvents for Pine oil 

pnnting Glycerine 

Turpentine 

Evidently, it may not be difficult to produce the various 
textile auxiliaries m the country The mills’ departments 
must themselves develop the technique for the production 
of such products and need not buy cheap imitations, because 
sometimes, the cost of using such auxiliaries is very 
uneconomic and is prohibitive. 
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EXPLOSIVE CHEMICALS 

T he teim “Explosive Chemicals” appeals to be \ague 
in the days of atomic age, when individual atoms of 
elements can be exploded This chapter would not be 
touching the subject of atomic lesearch and possibility of 
the developments theieon, but would, briefly, refer to a 
few of the explosives which hold some importance for the 
mdustrial purposes, besides their utihty for producing 
military explosives It will have to be admitted that the 
subject is very vast and the intorniation ai ailable, foi the 
same is quite insignificant, as most of the details about 
production of explosives in India and then piocurements 
from abroad aie supposed to be the secrets 

Explosives can be classified under the lollowmg heads 
depending on their utility 

(1) Explosives for Militarj' Operations 
{a) Offensive 
[h) Defensive 
(2) Blasting Explosives 
{a) Mining 
^6) Industrial 

(8) Smoke Screens and Harmless Explosives 
(4) Miscellaneous Explosives 

EXPLOSIVES FOB MILITARY OPERATIONS 
It is hot possible to refer to any of the attempts made by 
the Government of India by way of production and imports 
of the explosives for use by the country’s forces on land, sea 
and air The different types ot offensive and defensive 
weapons aie put mto use by all these forces. Explosives are 
aibo utilised by the police at the time of emergency for the 
maintenance of law and order It may, ffowevei , be clai'ified 
that the figures ot import of such chemicals and machinery 
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aie not meant foi public infoimation The vaiious law 
materials lequiied by the government explosive factoiies 
aie being prodyced in India, besides their adequate impoits 
fiom othei countries The progress made by the lotsal 
factories foi pioducmg explosives duimg the Woild Wai II 
had leally been quite appreciable It is, however, anti- 
cipated that the eoimtij'' would make adequate efforts foi 
producing explosives as soon as the economic conditions 
have improved Exhaustive researches must, however, be 
carried out on an elaborate scale for investigating the 
production and application of explosives in the country 
The latest developments m the atomic energy in othei 
countries have made India realise that fhe matters must 
earnestly be pursued foi researches in the ladio-actiye 
elements like uranium which is located in India, especially m 
the Travancoie State 

BLASTING EXPLOSIVES , The blasting explosives 
for mmmg and industrial purposes are too many and almost 
all of them aie imported from abioad The mining industry 
has flourished a good deal on account of the use of explosives 
as, otherwise, there would not have been possible to make 
so much advancement m the mining line Different 
explosives are recommended foi different minerals, depending 
on their hardness Further, the net work of communication 
sei vices like lails and roads on hilly tracts and also the 
working of tunnels is earned out by the use of mild and 
suitable explosives 

The most commonly knoiyu varieties of blasting 
explosives are gunpowders, hitro-glyeerme, ^n cotton, 
dynamite, blasting gelatine, gelatine dynamite or gehgmte, 
picric acid, TNT, smokeless powders, solemte, balUstite^ 
perchlorate explosives, cheddites, detonators and blasting 
fus^s, etCi Besides 1;hese, there aic a few himdied more 
Varieties of the explosives The imports of these explosivw, 
dqrmg the past, years, are given in the latef pages of thi? 
iChapter 
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Gunpotedets Gunpowders are the simplest type of 
explosive mixtures, prepared out of varying pioportions of 
charcoal powdei with nitrates of soda or pote&h oi ammonia, 
and certain percentage of sulphui A good many patents 
loi the same aie taken by the foreign produceis oi explosives 
and different trade names aie given to them The use of 
various nitrates like saltpetre (potassium lutiate) oi chile 
saltpetre or ammonium nitrate, makes the explosive powders 
oi different qualities, with varying mtensity The basic 
advantages winch the gunpowders possess over other 
explosives are that (i) the mixtures can immediately be 
piepared at the spot, (ii) the raw materials can separately be 
transported, hence the danger of transporting explosives is 
eliminated, (ui) the uniformity of burning operation for 
gunpowders is remaikable The raw materials for producing 
gundpowders can be made available m plenty m the country 
Piesently, most of the gunpowders are locally produced at 
the mine pits and major parts of the lequucments are ful- 
filled through Indian production It is, howevei, estimated 
that the pie-wai annual production of gunpowdeis in India 
was appioximately 10 to 16 million lbs per yeai, wheieas, 
such production had latei gone up considerably The use 
of gunpowders is bound to mcrease, if further advancements 
are made m the minmg operations 

N%iiro-glycerme Nitro-glycerme is anothei blasting 
explosive and is produced by the mtration of glycerine The 
vanouS mtro-denvatives of glycerine hke dmitro-glycerinc, 
trinitro-glycerme and the nitrate of poljnnensed glycerine 
are all explosives with varymg blastmg intensity All these 
ate termed as esters of glycerine 

The processes for the manufacture of all these mtro explo- 
sives are merely the result of controlled mtration of glycerine 
which is achieved by careful teebmeal skill The various 
taw materials for these explosives are glycerine, mtnc acid 
and sulphunc acid and all of them are plentifully available 
lit the country These nitro-glyeennes are further com- 
pounded with othei products to give different explosive^ 
0 ,g , dyhamite, gelatine dynamite, etc 
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Strictly speaking, the tianspoitation of nitio glycoiine 
IS veiy daiigeioub, hence bj'^ mixing with ineit niateiials its 
mixtuies are safely tiansported 

Presently, theie aie no statistics in hand revealing the 
production and im^joits ol mtio-glyceiine It is, howevei, 
certain that planned production of nitio-glyceiine is not 
being earned out in the country except that for militaiy 
purposes and the details of such productions aie not known 

The impoitance and utility of nitro-glyeeiine and other 
mtro explosives is very well realised and it is anticipated 
that with the advanced requirements of industrial and mining 
operations, its production should be to the tune of nearly 
1,500 to 2,000 tons per year which may, further, require 
law matenals to the extent of nearly 1,000 to 1,500 tons of 
glycenne, 3,000 to 4,000 tons of nitric acid and 6,000 to 
6,000 tons of sulphuric acid The import figuies of nitro- 
compounds and othei explosives can be seen from the 
attached tables The requirements m these explosives have 
considerablv gone up duimg the wai days and, lately, one 
may calculate it to moie than two times ol the pre-wai 
figures 

Dynamite, Blasting Gelatine, Gelatine Dynamite and 
Gelignite Dynamites are, in fact, mixtures of some mert 
matenals mixed with nitro-glycenne for the purpose of safe 
transportation The vanous inert materials are of the type 
of lueselguhr to the extent of about 25 per cent Another 
vanety containing bmnt cork and charcoal is named as 
“ carbo-dynamite ” Wood meal along with some nitrates 
are added in varying proportions to some of the mixtures 
The blasting gelatine, however, contains about 90 to 98 
per cent of mtro-glycerme mixed with 7 to 10 per cent of 
collodion cotton which keeps the mass in plastic form and 
thus there are less chances for accidents, A colloidal solution 
containing 96 to 97 per cent of mtro-glyceime and 8 to 4 
per cent collodion cotton, on bemg mixed with saltpetre 
and wood meal, yields gelatine dynamite or gelignite The 
proportions of these additives vary considerably, depending 
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upon the quality of the products The production of all 
such blasting explosives has to be earned out m caiefully 
worked mixing machines and operated m Idvi temperature 
atmosphere The homogeneity of final product is a criterion 
for good explosives 

Gwi Cotton It IS leally a nitrated product of cellulose, 
produced from cotton waste, sulphuric and nitric acids 
Other cellulose materials like paper shreds, tissue papers 
are also recommended in place of cotton waste If intended 
for use in mines, torpedoes or other demolition work, the 
gun cotton is moulded into suitable shapes 

Pictic Acid and Tnniti o-toluene Picric acid, the 
trimtrophenol, is produced by nitrating phenol with nitrate 
of soda or potash and sulphuric acid It is extensively used 
for filling shells and its salts are used m certain compositions 
for producing propellant The timitio-toluene is one of 
the most powerful explosives, produced by the nitration 
of toluene The production of the same is carried out in 
stages, giving mono and dinitro-toluene Good many com- 
plex intro compounds of these senes, are produced and are 
given different trade names 

Presently, most of the blasting explosives and detonators 
are being imported and the figures of imports, during the last 
few years, are given overleaf Detailed figures of imports of 
mdividual items are given in Appendix “B” 

It may not be difficult to visuahse the importance of 
industnal explosives from the above figures of imports 
The raw materials for most of such explosive are available 
in India whereas it is a matter of having requisite machineiy 
and adequate technical skill No time should be wasted in 
ddaying the installation of such projects as, apart from 
industrial value, these explosives have great national 
importance In fact, remarkable progress has been made by 
some of the countries of the world m the production of high 
mtensity explosives, bombs and war weapons 



Deioimatoks 


280 rCONO’MIC PhOSPEClS Ot tllL'MIC \1 INDEsPlULS 





? £ ® 

05 


^ 

!2 

-1* 0> 


Cl 

S! 

•>) 

Ji 

u 

> 


X 

w 

o 

z 

M 

cn 

pq 

)S4 

0 

1 
s 


c 

ft 

ft 

0 

1 


u, § 2 


§ I 

<s J 

i b 


I 

m 


£ 

Q 


-S 


yj 

;o 


•a 

-I 


•8 

§ H 

*o 

I § 

h( 


cr 

% 


W 0^ 

-M 




5 -ij* 


i 


$ s 

00 


s: 

© 


8 


01 

CO 

tN 

T«4 

o 


lO 

lO 

M 

Cl 

lO 

«~4 

'O 

00 

SP 

lO 

CO 

1% 

CO 

© 

lO 


IN 

w 

»-H 


i-T 

wl 

wS 

i-T 

of 

of 


-o 

© 


o> 

iti 

U> 


s a 

« eq 

Cft CO 




s i 


I 


■s I 

-J I 


s g? 


o 


01 

CO 




© 

© 


:S 


§8 

CO 

o 


OI 

'I* 

PO 

Tj* 

1C 


fs 


00 

fs 

c6 

Cfi 

o 


Cl 

CO 


tc 

2S 

o» 

s 

© 

w 

© 

CO 

© 

*-< 

© 

© 

1*-( 

© 

•V 

© 

p>*i 

© 

s 

s 

1 




EXPLOSIVE CHEMICALS 


281 


SMOKE SCREENS AND HARMLESS EXPLO- 
SIVES These aie the class of explosives which include 
firewoiks, smoke screens and othci militaiy tiaimng explo- 
sives There may not be much mfoimation available about 
the smoke scieen explosives and other mihtaiy tioining 
explosives The firewoiks which are laigely consumed for 
festival celebrations m the coiuilry aie both impoited and 
locally produced The Chinese ciaekeis and other miscella- 
neous items aie being impoited fiom abioad The pioduc- 
tion of sparkleis and certain other fiieworks was taken up 
m the country in pie-wai days and the same was moie 
seijously handled during the war period The impoits in 
the past few yeais have been of the following oidei 

Imporis or Fireworks 


Yea) 

Lbs 

{Thousands) 

Rupees 

(Thousani 

1937-88 

2,061 

811 

1988-39 

2,926 

952 

1939-40 

1,610 

568 

1940-41 

1,001 

492 

1941-42 

711 

501 

1912-43 

2 

3 

1 943-44 

5 

8 

1944.45 

1 

3 

1945-46 

2 

6 

1946-47 

321 

912 

1947-48 

864 

1,884 

1948-49 

400 

688 


Fiiewoiks are mainly used on the celebiation of 
ceremonial iites and, hence, aie classified as luxury items 
The imports of the same should be piohibited while, on the 
ftthei hand, the local production of various items must be 
earned out on planned scale although. the manufacture ol 
most of the items is already in progress 
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MISCELLANEOUS EXPLOSIVES Thcic aie a 
good many vaiieties of explosives which aic coveied undei 
this head The explosives and ammunitiorjs foi spoitmg 
puiposes include gunpowdeis, smokeless powders, caitiidges 
filled loi shot guns, iifles and levolveis, etc , and aic all 
classified undei this group All the lequiremenls ot these 
explosives are presently being met through impoits The 
figures of imports are as given m Appendix “B” 

It will be interesting to note that the subject of explosives 
and their opeiative details aie somewhat new to oui 
countrymen Strictly speaking, very little chance has been 
offered to the people of commercial mtciests for handling 
these lines The’ reason for such slack attitude has been 
due to the fact that the Government had not encouraged 
any such enterprises in the country Now that the national 
assets have to be fortified the countiy’s lequirements in 
explosive must, necessarily, be fulfilled through local 
production and a large number of such centres need to be 
opened m various commercial and ofiicial circles Fuither 
lesearches in this direction must vigorously be followed The 
latest developments in pursuing the atoimc lesearch must 
be given a practical shape Attempts must be made to 
see that the country takes necessary steps m budding up hei 
military and industrial strength and establishing a standard 
of supremacy over the other nations 
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ROLE OF CHEMICALS AND MINERALS IN 
PAINTS AND VARNISHES INDUSTRIES 

P AINT and varnish mdustiy had its oiigin on scientific 
lines in India, since the beginning of the 20th century 
The impoitance of this industiy is veiy well lealised, as 
theie are plenty of lesouices ol rav mateiials in the country 
This industiy has received a great advancement m 
India diumg the leeent years especially /lunng the penod 
ol World Wai II These aie quite \a&t industries and a 
laige numbei of products fall undei the sarious bioad heads 

(1) Pigments and dry colours 

(2) Paints ready mixed and dry 

(3) Varnishes and lacquers 

(4) Enamels 
(3) Distempeis 

(6) Miscellaneous paint products, namely electric 
insulation varnishes, synthetic enamels, nitro- 
cellulose lacqueis, leather finishes, tin can lacquers, 
antifoubng compositions, manne paints, etc 

The vaiious law materials required in the paint and 
varnish mdustiy, arc grouped as under 

{a) Pigments and colours 
(&) Drying oils 

(c) Resins and gums 

(d) Solvents and thmners 

(e) Driers and plasticizers 

PIGMENTS AND COLOVES Pigments are classified 
according to the shades, coloui s and grades India is extremely 
nch in natural pigments which are, primarily, available as 
oxides of elements Natural pigments are fairly Stable in at- 
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mospheric conditions Supciioi giade pigment'!, die pioduced 
by chemical leactioiis and the vauous giades and shades aie 
adjusted accoidmg to the lequiicments 

NATURAL PIGMENTS Amongst the natuial pig- 
ments, are included the vaiious ocliies like yellow 
ochre, red ochre , red, yellow, brown and black oxides of 
iron Besides these cheap oxide pigments, theic are othei 
Avhite minerals like whiting, gypsum, baiytes, china clay, 
mica, quartz, silica, etc , which can also be classihed as 
natuial white pigments All these pigments aie found in 
large quantities and inexhaustible leseives aie located m 
dilfeient parts of the countiy The utility of the various 
pigments and ores in the paints industiy can make India 
not only selt-sufflcient in hei lequircments of paints but 
there aie also oright prospects for exports The following 
chart will indicate the use ol the various kinds of pigments 


N la 0 KAi Pic jcents 


Pigments 

Uses 

Rcmiii/i't 

Tjar\te', 

l\ lute punta and iitho 
jihoiu 

Baivtts aiL obtain iblo in 
snow white uid oft coloui 
shades aiidare m is ( henph 
nviilable India has huge 



rest ri cs 

\\ lilting 

PuttKS punts and as 
fillers 

\\ lilting IS quite '■htaplv ai ail 
able Pioper gradations 

and refining is requiied 

Gypsum 

Suitable as base for water 
paints and distempers 
and foi cheap giades 
of lake pigments 

Gypsum m isailablt in Inige 
quantities in various paits 
of India but West Punjab 
resenes ha\c now been 


cliimiintod aftei the parti 
tion Cement ]iKlu8tr\ re 
qmrements are more pro- 
nrinent htnee good qnaliti 
material is scarce 
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Pigmenu 


Uses 


Rcmmks 


Eiu\ite 


China olay 


Mioa 


Red Oolires 
Bed o\ide of iron 


AVhitc paints 


Cheap giode paints 


Heat resistant, fireproof 
paints and also other 
decoration paints 


Huge leseives of bauxite are 
mailable in the country 
Oeitaiii deposits contain 
titanium which gives high 
grade white paints 
Extremely white shades of 
china clay are scarce but 
plentiful natural varieties 
are available 

Very large quantities of mica 
are available in India It 
IS also exported in very 
large^quantities 


.Red and tolomed paints I Huge quantities of raw ma 
I tenals are axailable m India 


Yellow ochres 


Yellow oxide of 
iron 

Blown and black 
oxides and um 
bers and sienna 


j- Yellow coloured paints 

Various shades a n 
grades oi jiaint 


d 


I Huge quantities of ran mate- 
f rials aie available in India 


Gieen oarth, Green and coloured paints 

and distempers 

Graphite Black and grey points 

Black and red Black, grey and othei 
manganese colomed paints 


It may not be worthwhile to estimate the quantities of 
these natural pigments that could be made available as, in 
most of the cases, unhmited reserves aie located m India 
It is observed that the natural pigments are extremely cheap 
The cost of raising the natural minerals at mine pits is some- 
what veiy nominal Further operations of gradation, 
packing transportation and ore dressing increase the basic 
costs and latei the cost of disintegrating, crushing, giindmg 
and pulverising make them more costly 


CUEMICAL on ARTIFICIAL PIGMENTS There 
ar6 a large number of chemical pigments which find use in 
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the paints industry, on a commeicial scale A few of them 
are detailed hereunder 

Chemical Pioments 

Pigments Uses Pematks 


Lithophone 


Zinc OMtlp 


U Inle lead 


Red lend 
Litlmige 

Titamum dioxide 


White pamta and as white 
pigment in rubber in 
diistry 


AVhite and 
paints, wide 
^lona 111 
industry 


colourc d 
apphca 
rubbtr 


White paints 


Red and other coloured" 
paints 

Yelloii and coloured 
paints and also as dnei 
High grade white paints, 
and has important ust 
111 lubber industiy 


There is no pioduction of 
lithophone being earned out 
in India Present require 
menls range from 1,000 to 
2,000 tons annually Tliue 
18 no jiroduction in India 

Present requirements range 
fiom 7,500 to 8,000 
tons Production plants, at 
t'llcutta, jields insufficient 
ijiiantitus 

Pitsent lead pigment pioduc 
tioii IB insufficient It is 
manufactured from imported 
lead 

Pioduction 4,000 to i>,000 
tons It should be doubled 

Hmeiiito oie reserves are aiail 
able in Tiiiandrum It 
should not be cxpoited, and 
instead, reeoiery should be 
earned out here 


■\Iercurv oxide 
Cuprous oxide 


^ 4ntifouling oonipositioiia 


} No pioduction Can bo miiiiu 
factiired in India 


Yellow chiome Yellowandothercolouied"! 

paints and distempers I 


Chrome oiange 


Chrome green 
ettramanne blue 


Oiange and other 
coloured paints and 
distempers 

Green and other coloured 
paints and distempers J 
Blue and other coloured 
paints and enamels and 
distempers 


Production is being carried out 
on a fairly satisiactoiy scale 
It can go up with demand 


UJtiamaniie blue is entirely 
iiwpoited, no production 
earned out in India 
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Chrmicai, Pi omen i& — contd 

Pigments Tis, •, 

Piusaiiiii blue BIul mill otkii coluurcil Siuill‘<iulc utteiupls foi jjiu 

paints iml mnuitl aiirl cluotion ml being luadi 
ili'»tcinpeia 

Lake pigments Vaiiousendisaiulshacks Lake pigments uu being pin 
ol paint- and otlui diiccd in fairl\ guod quaiiti 
piodncts ties iii tlio countij 

Carbon black Black and gie\ pnmi- Prcbcntly tbert ij no piodiie 

andtuamris etc tioii of caibon black in 

India Annual consumption 
foi paint trade is compara 
taely small but it is largeh 
consumed b> rubber in 
diistiv Beqniremeiits aie 
satisfied tluough impoits 

Jletal powdois Various -bades and grades Vli\ little developments 
(aluminium and of paints Planning for production 

bionze powders) can be done, except that 

minor production of alumi- 
nium powder is attempted 
at Asiinsol by Aluminium 
Corporation ol India 

OrgaiiiL pigments \ iiioussliuUsandgiacks No production in this coiiiitiv 
ol paints so fai , y ei y little dec olop 

ments All requirements 
are piesenth covert d 
through imports 

It IS clear from the above that a large numbei of natuial 
as well as artifieial pigments are obtainable in the countiv 
and theie are bright prospects for pamt industry m India 

DRYING OILS Amongst the various types of drying 
oils that are requiied foi the pamt and varnish industry, 
the most popular ones are linseed oil, tung oil, dehydrated 
castor oil, soya bean and poppy seed oil, etc India is the 
biggest producer of linseeds and same are also exported in 
very large quantities to other countries Out of 500,000 
tons of linseeds produced annually m India, about 50 per cent 
are exported and ijearlv 200,000 tons are cnished for oil 
It is, however, estnpated that nearly 16,000 to 20,000 tons 
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of drying oils are consumed by the pamt industiy and, as 
such, there is wide scope foi the expansion in this diiection 
as linseed oil pioduction can be mci eased to cope up ^vlth 
the requiiements 

This industry can easily capture woild maiket as the 
availability of linseed oil in India is m unlimited quantities 
The use of deh>diated castoi oil is an idditional asset to 
the paints manufacture! s, as the production ol castoi oil in 
India IS quite satisfactory It is estimated that neaiH 
150,000 tons of castor seeds aie pioduced pei ycai The 
use of tung oil can also be encouiaged as attempts foi tung 
cultivation are already in piogi ess As legaids other synthetic 
drying oils, therc'is a lot oi scope loi rcseaiches and thereby, 
having advancements in the line Inmnnciable substitutes 
foi drying oils ha\e been tiied with successiul results 

RESINS AND GUMS Theie aie seveial giades oi 
resins and gums requiied for the paints and varnishes 
mdustiies A good miinbei of synthetic resins aie also in 
the market for the pioduction of laige vaiieties of useful 
varnishes and lacquers A lew ot the iiatuial varieties aie 
lac lesin, Icnown as shellac resin, gum copal and many othei 
varieties of gums 

Shellac is leally an important Indian pioduct and is 
finding a very good export market Crude lac is produced 
to the tune of nearly 40,000 tons pei year, but a limited 
quantity is* used in the country for the manufactuic of 
French polish and other types of furniture polishes and 
varnishes 

Rosin IS obtained by the distillation of some of the 
oleoresins obtained fiom the coniferous trees of the type 
pinm palustns and other species Production of various 
grades of rosin, along with turpentine oil, is alieady being 
carried out at a few centres in India and products of satis- 
factory quality are sent to the maiket 
• India IS definitely deficient in hei supplies of some of 
the gums like copal gum which is, pieseotly, being obtained 
from Belgian Congo Gum copal is largely required for 
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vaiiHsh maiiufactiue and tlierefoie, it is absolutely essential 
to look toi some Indian substitutes Synthetic resins like 
cellulose nitiate aie finding quite a vast use in the pxoductioii 
of impoitant lacqueis and this iiidustiy, howevei, needs 
seiious attention to be developed on sound hues in the 
couiiUy 

SOLVENTS AND THINNERS Some of the low 
boiling organic hquids aie playing a very impoitant lole 
for acting as solvents Their importance has been very well 
realised m the vaiious chemical and phaimaceutical industries, 
especially the biochemical piocesscs where the task of 
extraction with the help of solvents is of great importance 
Some of these solvents aie largely used as thmners in the 
paint and varnish industry These solvents and thmneis 
are indispensable foi the paints, varnishes, lacqueis and 
enamels industries and are also used m the pioduction of 
oil and leather cloths 

There are iimumerable solvents and thmneis, but the 
common varieties are acetone, alcohols, turpentine, white 
spurt coal tai naphtha, petroleum ethei, benzene, ethyl 
acetate, butyl acetate, amyl acetate, etc The annual 
consumption of such solvents for paint and vainish industry is 
roughly estimated to be nearly two and a half million gallons 
and such requirements are presently fulfilled through imports 
as well as through local productions It is earnestly desired 
that imports of solvents and thmners should be discouraged 
and provisions for pioduction m India may be made as all 
these solvents can safely be produced on a large scale, m the 
country 

DBIEBS AND PLASTICIZERS It is understood 
that most of the driers are already being produced in India 
Driers accelerate the drying properties of oils and some of 
them are lead compoimds like litharge, red lead, borate of 
lead, and manganese compounds, le, manganese dioxide, 
sulphate and borate, and other organic complexes of cobalj:, 
lead and mangah^se of the type linoleates, losinates, 
naphthanetes and alsQ oxalates and acetates, etc These 
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cUiers, though used in minor quantities have then due 
impoitance in the paint and varnish industiy A ]aige 
numbei of plasticizeis aie recommended for, this industry 
and good many patent pioducts aie being obtained fiom 
abioad The use of plasticizers has not been well realised 
in this countiy as the advancement in this direetion has 
rather been slow The scope foi the pioduction of plastici- 
zeis m the country must also be investigated 

It IS a,iecognised fact that paint and voimsh mdustiy ui 
India can have splendid pi aspects if expansion targets aie 
scientifically taken up in hand and due importance is attached 
to the exports since India has adequate lesouiccs ot the 
law mateiials Paints and pamters’ materials and other 
allied materials arc being impoited m huge quantities 
Duimg the leceut years, such imports ha\c been on the 
decline as the indigenous production has greatly been 
encouraged The following hguics of iinpoits and exports 
of paints and painters’ materials, dining the past few vcais, 
would indicate the relatne trend of tiading in paints with 
foieign countiies 

Imports anu Exports or Paints and Pointers’ 
MATrRl41S 

Impoits Exports 


Yeai 

Rupees 

{Thousands) 

Rupees 

{Tlmisanc 

1987-88 

10,186 

1,449 

1938-89 

8,899 

1,301 

1989-40 

10,265 

1,781 

1940-41 

10,316 

2,158 

1941-42 

11,457 

2,316 

1942-43 

7,926 

546 

1948-44 

5,73 b 

701 

1944-45 

8,835 

1,018 

1915-46 

10,870 

680 

1946-47 

14,510 

2,616 

1947-48 

18,475 

4,285 

1948-49 

22,483 

6,175 
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It estimated that loughly 50,000 tons oL paints and 
250,000 gallons ol varnishes of all tipes aie pioduced in this 
coiiiitiy and it is hoped that the pioduction tiguies will go 
up with the lapid industiuilisation The effects of the 
partition of the countiy are not much marked on the paints 
and vaiiiishes industiies 
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PLASTICS AND CHEMICALS 

P LASTICS and synthetic icsiii!!. have a dntet oiigin fiom 
chemicals and are, in tact, some ot the polyniensed 
complexes obtained fiom ceitain simple chemical compounds 
This industiy has made a marked progiess dm mg the recent 
years and, in India, this is one of the post-wai industries 
The utility ot the plastics and synthetic resins had been fully 
leahsed during the wai days as these could satisfy some of 
the important wai lequirements The waitiinc researches 
Gained out m the foieign countiies, had, considerably, 
helped in establishing this industiy on sound lines The 
World Wai II had, really, acceleiated the maturity of 
seyeral unexplored problems in plastics Commendable 
achievements have been made in plastics by the countries 
like USA, Germany, U K , IT S S R Some oi the natural 
lesms are also found to be used for good many pioducts 

Plastics have gained world-wide recognition on account 
of the several reasons They have, in tact, otleied certain 
very useful and cheap substitutes of nmteiials of constiuction 
and, in certain cases, have siiccesstully replaced some ol the 
metals and alloys, wood, bricks and cements, glass, porcelain, 
leather and rubber The basic piopeities of electrical 
resistivity and heat insulating, lightness, lineness and 
smoothness have created a unique place for jilastics m the 
electrical and mechanical industries Products can be 
moulded into desired shapes and forms and, m a few cases, 
they possess faiily high compression strength The 
additional advantages of the plastic products are that they 
are quite cheap and sufficiently attractive, plain and multi- 
coloured shades can be prepared out of them Besides 
then gieat importance in the electrical line, plastics aie 
fbund to serve a good deal in the basic problems of transport 
and communications, i e , telephones aSid telegraphs parts 
and accessories , automobile and aircraft industries ; and in 
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seveial iiidustiial and domestic equipments V huge numbei 
ol novelties and piesentation articles including toys aie also 
made out ol plastics 

Plastic industiy has leallv a pool lecoid m India, and 
in fact, it was earned out on a veiv mmoi scale bcfoie the 
war A tew vaiieties of products weie moulded out of the 
iinpoited quality moulding powders Duimg the war period, 
this industry had a slow and progressive move and it is aftei 
the World Wai II that the leal advancement had staited 
The bakelite powdeis, moie popularly known as phenol- 
formaldehyde and urea-formaldehyde powdeis, were used tor 
producing articles by compiession moulding oi injection 
moulding or by extrudmg methods The introduction of 
transparent plastic powdeis have given further advance- 
ment to the industry The number of plastic moulding 
presses was very small, in India, during wai days but the 
same has gone up to nearly a hundred now and large 
varieties of plastic products are manufactured from imported 
powders 

The film and photogiaphic mdustries which had also their 
birth from the plastics like cellulose nitrates and cellulose 
acetates have developed to a little extent in India Large 
amounts of raw films mcludmg photographic equipments are 
imported into the comitry every year and the real technique 
of the industry of film malcmg is lackmg 

The natuial resins of the type lac resins, hgmn resins 
and cashew-nut shell liquid, are successfully' utilised to 
produce some of the plastic products Considerable research 
work has been earned out at the Indian Lac Research 
Institute, Namkum m Bihar, and innumerable products are 
prepared out of natural resins Combinations of natural lac 
and synthetic resins have been successfully tried and a good 
number of commercial products are made out of them 
Bleached lac also finds several uses Some of the vegetable 
oils, if added to the natural resms modify their character 
and they exhibit better properties 

Resins and plastic moulding powdeis which form the 
basic raw materials of the modem plastic industry are graded 
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accoicling to the nature ol powdcis A few of them aie as 
under 

1 Sa’nihetic Re&ins 

(A) Moulding Plashes 

(1) Phenol-toiinaldehvdc 

(2) Uieadoimaldchydc 

(3) ]Melanune Resins 

(4) Rolyethyleut Resins 

(5) Pols St VI ene Resins 

(6) Vinyl Resins 

(7) Oiagno-Silicon Pohnieis 

(8) Alk>d Resins 

(9) Acn he Resins 

(10) Nvlon Resins etc 

(B) Cellulose Berwaiive Plashes 

(1) Cellulose Acetate 

(2) Cellulose ni ti ate and othei dci i\ atu'^es, etc 

2 Natuhal Resins 

(1) Lac Resins 

(2) Cashew'-nut shell liquid and other Resinous 
oils and extiacts, etc 

3 Mi&ceelaneous Resins 

(1) Synthetic Rubbei Plastics 

(2) Casein Plastics 

(3) Cold Setting Glues 

(4) Vainishcs and Lacqueis, etc 

Moulding povvdeis are further graded aecoiding to the 
physical pioperties which they exhibit undei diffcient 
conditions Resins aie also giaded in thei mosctting and 
thermoplastic qualities Such gradations aie puiely based 
on the fact that the pioducts manufactuied out of theimo- 
settmg powders are heat resisting and leinaiu unalteied in 
structure and shape if subjected to further heat tieatment, 
whereas the thermoplastic pioducts are’gieatly eliected by 
heat. 
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Apait tiom the moulding powdeis, tlieie aie aho othei 
additives which have considerable impoitauce m the plastic 
industiy and these arc as undci 

(i) Filleis, 

(ii) Pigments and colouis, 

(ill) Plastieizeis, 

(iv) Lubricants, etc 

Some ol the theimoscttmg lesins do not piodiice satisfactoiy 
moulded aiticles unless some suitable filling agents aie added 
to such compositions Fillers have a marked effect on the 
moulded aiticles and, in fact, they modify the mechanical 
strength, electrical piopeities, resistance to chemicals, heat 
and moistuie and even, in certain cases, entirely change the 
charactei of the resins These aie cheap additues and 
considerably help in cutting down the cost of pioduction of 
the finished pioducts A few of the industrial filleis are 
wood floui, giaphite, cotton waste, cotton hnters, ]ute waste, 
mica, asbestos, carbon black, whiting and other mineral 
ochies In fact, the demand foi fillers can be easily satisfied 
fiom the country’s resouices as and when plastics industry 
IS propeily oiganised 

The vaiious plasticizers which aie leally the complex 
solvents, considerably help in modifying the charactei of 
resins and then various derivatives In fact, the line of 
plasticizer is unexploied m India and the imported vaiieties 
are used by certain industries The use of lubricants is 
quite popular m the plastic mdusliy and the most popular 
type of lubricants are stearic acid and certain stearates of 
zinc and aluminium 

SYNTHETIC RESINS Phenol-foimaldehyde Phenols 
artd cresols when condensed with formaldehyde m the 
presence of suitable catalysts under specific conditions of 
tempeiatme and pressure, produce suitable quahty of 
thermosettmg lesms These lesms are also termed under thfe 
trade name of bakehte and the powders obtained from them 
can be usefully moulded. The production of phenols and 
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ciesols 111 India is a mattei of piiraaiy interest it these lesms 
have got to be pioduced on a commercial scale The coal 
tai distillation pioducts which also include the benzol 
pioduction, can provide foi the manufactuie of phenol m 
sufficiently good quantities m the coimtiy Similaily, the 
pioduction of foimaldehyde has its prime impoitancc and 
leference about the same has aheady been made m the 
pievious chapteis Besides the pioduction centre at 
Bhadravate, a plant tor manutactuie ol the same is also 
under planning at Smdn in Bihai wheie the construction 
ot fertiliser factory is already m piogiess 

These are thqimosettmg resins and can be easily moulded 
to good shape and appearance These lesins arc specifically 
useful when electrical insulation and high mechanical strength 
IS desired These are water resistant and are inert to many 
solvents These resins can be suitably moulded in the 
presence of filleis like wood flour, papei, fabric or asbestos 

Vrea-foimaldehyde These lesms aie ot smnlai import- 
ance like that of the phenolic resins and, in fact, the actual 
pioduction is carried out by the condensation of urea and 
formaldehyde It is anticipated that the pioduction of 
urea is also to be taken up at the Smdn fertiliser factoiy, 
Urea-formaldehyde lesins are theimosettmg and aie hard, 
transparent, fast to light and resistant to all inert solvents 
They can be easily pioduced at a low cost These lesms 
have a suffitsiently hard surface finish and aie quite resistant 
to corrosive pioducts and chemicals The mechanical pro- 
perties of these resins do not alter within the temperature 
range up to 180°F and even show high electrical resistivity 

Melarmne Uesins Melamine-foimaldehyde lesms are 
piepaied from calcium cyanainide These lesms have been 
found to be thennosettmg in chaiactci They have largely 
been used m the treatment of paper and textile as they 
aie water resistant materials Ceitam plywood glues which 
suite heat-resistant, are also prepared out of these resms 
The cellulose-filled inelamme-foimaldehyde resins show high 
strength and hardness and are quite shock resistant Mmeral 



5i98 ECO^OMIL PllOSPEC It. OI C HEMIC VI IMJCSTRIES 

filled resins of tins senes show excellent electiical pioperties 
These lesins aie faiily haid in gcneial and can stand wear 
and teai veiy well 

Polyethylene Bcsitis These aie the thaiactenstic type 
of polymerised lesins obtained fiom ethylene They aie the 
theimopldstic lesins and aie, ehemicall>, the most lesistant 
type and possess high insulating pioperties They have also 
served some of the mgent problems of eleetneal insulation 
especially in that of electronics where high frequency cables 
have to be insulated These lesins can be moulded by 
compression or injection and can be readily formed into 
films, sheets, tubes, rods, tapes and filaments These are 
tough materials and show flexibility over a wide range of 
temperatures These are also resistant to moisture and to 
the action of chemicals and possess very good electrical 
properties 

Polystyrene Resins These are the copolymers of 
hydrocarbons with mtiogen base resins and also the halogen 
derivatives and oftei chemically resistant, light weight, 
heat and electiically resistant plastics which had found 
immense uses in several of the wartime requirements 
The principal uses of these resins aie in the electrical field 
in the aircraft industiy, wireless and radio parts, refri- 
gerator parts, telephone equipments and several other allied 
products 

Vvnyl Resins These resins include the vinylchloiide- 
acetates, polyvmyl-butyral, polyvinyl-chloiide and viny- 
Iidene-chloride polymers These were largely used in 
flexible film materials and for the cable insulation purposes 
Some of the vinyl polymers have been successfully used for 
coating textiles foi the production of watei proofs, and are 
also used for the manufacture of gramophone records 
Useful varieties of lacquers are also prepared from the vinyl 
polymers Further, unbreakable and safety glass is prepared 
out of these series 

Polyvmyl-butyral beuig an important resin is success- 
fully used for the' pioduction of laminated, flexible and 
ambber like products Modified with the use of plasticizers 
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it acquires highei tensile strength and flexibility and also 
exhibits good adhesive properties In fact, it is found 
suitable to be calendered on to cloth for watieipioof fabuc 
It IS reiy uselul thermoplastic adhesive for leather, rubber, 
papci , wood, plastics and glass Further, it is found useful 
for coating fabric lamcoats, tarpaulins and hospital sheetings 
A laige variety ol modihed powders with variable piopeities 
of elasticity, flexibility, degree of insulation and of diflcrent 
coating thickness, aie produced out of polyvinyl chloiide 
resins Even the workurg range of temperature is altered 
by the use of different plasticizeis, and with a change in watei 
permeability and chemical resistance, these resins can be 
graded differently 

The vmyl-chloiide-acetate resin possesses high stieiigth 
and chemical inertness They are lesistant to most of the 
chemicals and aie non-inflammable These arc odouiless, 
tasteless and non -toxic and are largely used foi the aircraft 
industiy foi the manufacture of navigation instruments 
The vinylidene-chloride plastics aie resistant to most 
moiganic and organic solvents * e , acid and alkaline solutions 
(except ammonia) and alcohols, esteis, ketones nitropaiaffrns 
with the exception of aromatic hydrocarbons These resins 
aie non-inflammable and are tough and mechanically strong 

Orgcmo-Sihcon Polyineis These are typical lesins 
which are obtained as a lesult of the polymeiisation of 
moigaiiic and organic compounds ol silicon, i e , silicon 
tetiachlonde is conveited into organo-silicon chloride which 
IS ultimately polymerised into silicon resins These lesins 
possess unusual heat resistance and electiical insulation 
properties and are sufficiently leconiniended foi reducing 
the weight and size of the electncal equipments that are 
produced out of them 

Alkyd Resins Technically speaking, alkyd resms aie 
prepared by the chemical combination or reaction between 
a polyhydric alcohol and a polybasic acid, in the presence of 
iRodifymg agents like fatty acids. Some of the suitable 
cottihinations aie obtained by the use of glycerine and 
phthahe anhydride The important uses of these senes of 
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lesiiiij aic 111 then application on the surfaces ol wood, metals, 
leathei, papei, and cloth, Alkyd lesins also foiin the basic 
enteiic coatmp on pill tablets, capsules and similar medical 
pioducts Alkyd lesins aie noted foi then toughness and 
durability and, hence, attempts to produce films and sheets 
have been made in diffeient grades in foieign countnes 
Unbieakable watch glasses are also piepaitd out of them 
On account of its bonding pioperties, seveial laminated 
pioducts aie prepared out of it including safety glasses 
borne such pioducts are electiical insulation mateiials, 
linoleum, gaskets, break hning, etc Alkyd resins have 
successfully offered a scope for the pioduction of more 
hygioscopic watci lepellant match that lights even when it 
IS wet These resins are found to be insecticide in character 
Suitable lubricants, which are insoluble in water and 
petroleum pioducts, are obtained from alkyd resms Some 
of the varnishes and protective coatings are also pioduced 
out of them 

Aciylic Restns These lesins are the thermal polymers 
of acrylic esteis and aie produced by the catalytic 
action of benzoyl peroxide Acrylic resms are sufficiently 
popular because of their specific propeities of toughness, 
light weight and transparency These are found to be 
chemically lesistant and also watei resistant These are 
stable to heat and light and have high softening point 
Windows and cockpit enclosures of aeroplanes gre made out 
of acrylic lesin sheets A large variety of novelties and 
presentation articles can be produced out of these resms 

Nylon Bea%ns These lesms are the condensation 
products obtained from adipic acid and hexamethylene- 
diamme and belong to the polyamide group. These aie 
popularly used for the manufacture of films and filaments 
Nylon-bristled toilet brushes, tooth bmshes, rotary brushes, 
and pamt brashes aie qmte popular products of such resms 
Nylon ffiaments have also offered a good scope for the 
production of ropes of exceptional strength and tennis 
strings for sports goods 
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CELLULOSE DERIVATIVE PLASTICS Amongst 
the various cellulose deiivatives, the impoitant plastics are 
cellulose nitiate cellulose acetate, cellulose acetate-butyrate, 
cellulose propionate, etc , and all of them occupy a unique 
position in the plastic industiy In fact, the ftlm industry has 
its biith from the cellulose plastics India is today impoiting 
all sorts of films in the foim of raw pholofilms, i e motion 
picture films, photographic films, x-Ray films and sev'-eral 
othei cellulpse derivative plastic-wares The annual late ol 
impoits of law cmematogiaph films can be seen from the 
Appendix “ B ” 

Cellulose nitrate plastics are manufactured by the 
nitiation of high 'tellulose containing mateiials especially of 
high alpha -cellulose contents, i e , diied cotton linteis oi 
wood cellulose Nitration is earned out with the nuvturc 
of nitric acid and sulphuric acid Aftei the elimination of 
free acid, the pioduct is bleached, dehydiated and, latei 
mixing with plasticizers, can be conveited into sheets ol 
desirable width and thickness The process of seasoning 
and maturing is very impoitant bcfoie such sheets are sent 
for industrial uses Cellulose nitrate plastics aie tough and 
thezmoplastic in chaiactei They can be easily cut, punched 
drilled, turned, drawm and embossed Further, they can be 
readily cemented and can be polished and are highly 
inflammable These resins cannot be used for moulding 
purposes Some of the important uses of the cellulose nitrate 
plastics are’ in the production of drawing and calculating 
instruments, identification jilates, labels, index foims, 
engraved and printed objects, transparent containers, film 
base, optical fiames, brush handles, tool handles, pens and 
pencils, etc 

Cellulose acetate plastics are produced b\ the estnfi- 
catioii of alpha cellulose, with acetic acid and acetic anhydride 
The process is carried out under controlled conditions By the 
use of suitable plasticizers, the products obtained aie tough 
a»id possess high impact strength Moulded articles can be 
easilv cut, punched and drilled The degiee of transpaiency 
can be adjusted according to requirements These plastics 
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have application m the aircialt contiol knobs, flashlights, 
\alve handles, buttons, gas masks valves, etc 

Cellulost-acetatc-butyiates aie piepaied by the estiifi- 
cation of cellutose with acetic acid and butyiic acid These 
plastics are lough and possess high impact strength The 
moulding behaviom of these plastics depend on the tyjie and 
amount of plasticizeis used These arc used for the pro- 
duction of tooth brushes, telephones, toilet float bulbs, pistol 
grips, gas mask valves and guards, blackout lenses, steering 
wheels and a large variety of similar pioducts 

NATURAL RESINS Indian lae industiy is one of 
the oldest industries in the plastics and lesins Huge 
amounts of Indian lac are exported out of the country in the 
form of raw and leflned lac sticks and buttons and in the form 
of shellac Shellac has suitably been used for the manu- 
facture of varnishes and furniture polishes The Indian Lac 
Research Institute, Namkum m Bihar, has earned out con- 
siderable research woik m lac and lac pioducts and have 
established certain important facts about the bright and 
prospective utility of lac on the lines of plastics and even the 
expel iments have been tried to produce combined plastics 
out of natural and synthetic resins Lac has other applications 
in the manufacture of insulating varnishes for the electrical 
industry and has wide utility in the radio and wueless 
industry A few of the laminated products manufactured 
out of pulp and jute waste in combination with tlie lac lesin 
have yielded very suitable products for the construction of 
panels, tea chests and other packmg materials Lac resins 
have offered useful adhesives which are suitable for bindmg 
abiasive wheels and micanite products Water proofing of 
inks and other products is successfully done with lac Lac 
lesins are also found to be used ^n the manufacture of anti- 
gas fabrics and oil cloth Sealing wax and lac bangles are 
other products of interest which are produced out of lac . 

Other natural resins are of the type cashew-nut sheP 
liquid which is obtained from cashew-nuts groivn m South 
India In fact, by senes of experiments ' carried out in the 
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countiy, it IS obseived that these resinous liquids have gieat 
value in the production of insulating varnishes This liquid 
has so far been finding expoit maikct and the same could 
evidently be used here m India in the production of industrial 
lacquers There arc several other natural lesins that are 
available in plenty in India 

MISCELLANEOUS RESINS Theic are large varieties 
of miscellaneous lesins that can be desenbed in this chaptei 
In fact, the lesearches in the synthetic lubbei are moie oi 
less on similai hues and the same can be grouped undci the 
heading of resins or plastics 

Butadiene is ’the most important starting raw material 
foi the manufactuie of synthetic lubbei Theie are several 
sources which can yield this law material, % e , petroleum, coal 
and certain carbohydrates Treatments of certain vegetable 
oils also yield synthetic rubber Butadiene is obtained from 
the cracking operation of petroleum Chloroperene is another 
raw material for the production of neoprene synthetic rubbers 
Chloroperene is produced from acetylene There arc several 
compounds like isopciene, styrene, etc , which also go into 
the composition ol some of the vaiieties of synthetic rubber 
These are all polymerised products and certain copolymers 
are also produced under different conditions This subject 
IS, howevei, very vast for this chapter 

There ^re also other lesinous products obtained from 
casein and such adhesii^e products are finding vast applications 
in the plywood industry and in seveial other industrial 
products like varnishes and lacquers 

APPLICATIONS OF PLASTICS Plastics have very 
wide applications and it may not be out of place to mention 
some of the interesting products manufactured out of them 
(1) Electneal Accessones Adapters, bell push, bullet 
tips, ceiling roses, condensers, ciash helmets, cut 
outs, fan bushes, fan components, fuse cut out, 
fuses, insulating bushes, insulator, joint cut outs, 
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]unction boxes knobs, lampholdei s, transit 25lug^>^• 
Ijlugh, smoke boxes, switches, switch geais, socket 

. and switch combined 

(2) Domestic and Geneial Household Items Ash trays, 
bangles, bottles, bottle caps bowls, boxes, boxes 
with lids, caps foi all containers, cigarette cases, 
combs, eontameis, cups, desk pads, eye-glasses, 
gumpots with lid, inkstands, lampshades, lens 
holders, note blocks, pejiper and salt bottles, pm 
tiays, plates, pots, satety razors, sauceis, shaving 
block eontameis, shaving cups, shaving stick coii- 
tameis, shaving sets, soap boxes, spoons, spools, 
stands for calendais, stands foi bottles, sugar 
pots, tobacco box covers, tooth brush handles, 
trays, tumblers, tea strainers, ivasheis, whistles, 
and other innumerable similai pioducts 

(8) Cold Setting Ahdesives Wood glue foi plywood 
industrj', abrasives, furniture, aeroplane consti- , 
tuents 

(4) Vai nishes and Lacquei s Low temperature hai deii- 
mg lacquei s, W'ood protective coats, metal covei- 
ing, insulating varnishes, food eontameis lacqueis, 
oil soluble resins for paints, varnishes and 
enamels 

(5) Cellulose Pioducts Photo films, cine films, eye- 
shields, window shields, electrical dials, aircraft 
and automobile parts, acetate raycn industry, 
electiical parts, x-ray films, graphic art films, 
packings 

(6) Chemical Resistant Materials Chemically resistant 
resms as materials of construction for leaction 
chambers and vessels, storage tanks, packing 
materials for miscellaneous purposes , materials 
for transport , conveying channels and pipes 

(7) Miscellaneous Industrial Products Radio cabinets, 
knobs and other parts , telephone parts, motor 
car fittings, electrical meters, camera cases, 
gramophone records, mill parts, display and 



PLisnCS AND CHEMXfAl^ 


305 


decoiatioii aiticles, buttons, buckles, knife and 
cutleij handles, kitchen utensils, stiuetuial com- 
ponents, desk and tabic tops, eounlei tops, 
paititions, industiial machineiy, name plates 
packing maleiials, toys, spectacle fiames, pens 
and pencils, fountain pens, household and office 
fuinituxe, filing cabinets, lanicoats, wateipioof 
hospital equipment, suitcases, lightweight an 
•travel kits, shoes, hats, textiles and fabrics, belts, 
straps, pulleys, gear wheels, bearings, biake 
lining, clutch lining, bathioom fittings, saiutaiy 
fittings, diawmg-ioom accessories, stationer j , 
ciockery and tableware and glassware substitutes 
There are numberless othei industiial products 
which aie available in the maiket 
Plastic mdustiy has not, so lai, much developed in India 
The fundamental reason for being backwaid in this line is 
the lack of basic lesearches in the field of plastics and the 
production of various resins A large number of moulding 
presses are engaged, in India, ni the production of dilfcient 
novelties and piesentation articles and the vaiious moulding 
powders aie imported m huge quantities 

Efforts have, therefoie, to be made lo pioperly organise 
this mdustry and the real chemical aspects of plastics must 
be thoroughly tackled, although the methods of mechaniCcil 
moulding a*e quite known The film industiy, howevei, 
must attract the attention of the Government immediately. 
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MATERIALS OF CONSTRUCTION AND LABOUR 
WELFARE IN CHEMICAL INDUSTRIES 

^■p'HE subject of mateiials of constiuction is too vast to 
1 - be dealt with, in this chapter It would, howevei, be 
possible to outline some of the points The importance of 
the mateiials of constiuction m all industries has to be 
judged from the fact that the initial cost for laying out 
building, machmeiy, plant equipments ancjieaction vessels is 
always included in the production cost in the form of depre- 
ciation Similarly, the cost of replacement of complete 
units 01 parts thereof and the period requiied for such 
replacements have also to be taken into consideration The 
more the depreciation, the higher goes the cost Normally, 
there are certain lOugh standards of depieciatioii costs laid 
down for certain specific industiies and it is obseived that 
in the chemical mdustries such figiues are veiy high 
Machmeiy parts and vessels need replacement even aftei a 
few months 

The selection of materials of construction foi chemical 
factories has to be very carefully made Factory buildings 
also need definite protections from corrosion A broad 
classification of materials of construction ftn chemical 
industries may loughly be mentioned under the following 
heads 

(1) Materials used for building and structural work 

(2) Materials used for reaction chambers, absorbing 
vessel and collection vessels 

(8) Materials used for furnaces, ovens and drying 
chambeis 

(4) Materials used for physical operations giindmg, 
filtrabcHi, distillation, evaporation, ciystallisa- 
tion, etc 
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(5) Materialii used foi packing 

(i) absoiption toAvers for gases 
(n) absoibants, 

(in) catalysts 

(6) Materials used foi stoiage and tianspoitation 

The chief inateiials of construction that arc used in 
various iiidustiies aie iron, steel, mild steel, cast non, 
aluminium, •copper, lead and othei alloys like dm iron, stainless 
steel, monel metal, bronze, fused quartz, cements, stone slabs, 
wood, etc It may be difficult to go mto the deep details 
of individual groups The selection of suitable mateiials 
of construction is niither based on A^aiious factors, mentioned 
hereunder 

(1) Mechanical strength 

(2) Physical conditions and othei specific piopeities 

(3) Resistance to atmospheiic conditions, coiiosion, 
weathering and lustnig 

(4) Resistance to chemicals coirosion 

(5) Resistance to mechanical use 

(0) Initial cost of materials andieplaccinent expenses 

(7) Souice and airailability of materials and paits 

(8) Substitutes and their scope toi use 

There ih not much work done on this subject in India 
Blue prints along with the mechanised equipments are, 
right through, being impoited tiom abioad and no ciloits 
are made to manufacture the same in India Most of the 
basic mateiials are available in plenty but little is known 
about the technique of producing suitable alloys, synthetic 
resins and special cements Little is known about the use 
of the substitutes in place ot specific constiuctional materials 

It may not be out of place to mention about the utility 
oftsome of the mateiials of construction, eithei for chemical 
industries or foi some of the chemical processes in certain 
other industries 
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MILD STEEL It is itiechamcally strong and is 
mdUoable It contains caibou to the extent of 0 3 to 0 5 
per cent It is used foi the stoiage of alcohol, oils, sulphuric 
and mixed acids ammoniacal hquois, oleum and othei 
countless liquids Puithei as a reaction vessel, it is used 
foi the coustiuction of liquoi ammonia equipments for the 
lecovery of ammonia and is also utilised m the soda ammonia 
process plants Further, it is used foi the industiial dis- 
tillation stills of alcohol and methanol In , the paper 
industry, mild steel is used for the construction of soda 
wood pulp digesters Large settling and reaction tanks m 
soap industry are also made out of it There are innumerable 

other uses of mild steel in different mdustnes Apart from 
this, glass lined mild steel vessels find a great utility in the 
chemical industry Mild steel is being produced to a 
certain extent, m the country but the production is not 
adequate to meet the leal requirements of the various 
industries It is, therefore, desired that serious efforts may • 
be made to investigate the scope for the increased production 
of mild steel m India 

CAST IRON Cast non is tough and hard, having high 
compression strength It is not as strong as steel but the 
main advantage is that it can be cast into any desired curved 
shape which may be free from joints It is extensively 
used m chemical industnes as the same is veiy strong and 
cheap Cast iron is used for the constructioli of fusion 
pots for caustic soda industry, m the manufacture of 
nitric acid retorts and is also used foi the equipments of 
nitration and sulphonation processes It resists the action 
of alkaline solutions and fused alkahs and also stands the 
strong acids It is also used for the purpose of casting grate 
bars of furnaces Filter presses for various industnes are 
made out of cast iron A large number of cast iron foundries 
are operating on progressive scale in the country for producing 
small machines and machine parts and other miscellaneous 
equipments Further, it may be desired to implement the 
existing organisations, as more and more developments m 
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the engineeiing field would comintuid large pioduction of 
cast non 

WOOD There aie good many vaiicties ol wood which 
find wide industrial applications Apart trom the use of wood 
as the building mateiial, it has leally an impoitant utility 
m the chemical mdustiy It is useful in the constiuclion 
of parts which come m contact with dilute mmeial acids 
Stoiagc tanks in the factories aie often made out of wood 
In textile mills, the dyeing vats, tanks, eiystalliseis, and 
tanks for washing and cleaning pui poses aie made out ol it 
Stoiage tanks for weak solutions of inoigamc acids and for 
othei innumeiable solutions are constiucted out of wood 
Lead lined wooden tanks are used foi the storage ol sulphuric 
acid Many chemical reactions are carried out in lead lined 
wooden tanks where steam can be used Wood exhibits more 
resistant propeities on tieatment and, in certain cases, 
’’chemical and physical tieatments are necessaiy Treatment 
of wood IS earned out m various ways, depending on the 
requiiements 

(1) Treatment is given by heatuig wood to lemove 
moisture 

(2) Treatment is given by buming ofl the surface 
waxes and volatiles 

(8) Treatment is given eithei by spiaymg chemical 
solutions or by giving protective coatings 

A good many patents have been taken for such processes 
of wood treatment The application of pitch and bitumen 
coats, creosote treatments, acid and chemicals resistant 
paint coats are a few impoitant examples The carbonised 
surface of wood resists strong acids Wood used ioi building 
structure leqmres protection from moth and, hence, pre- 
servatives are applied to them Paint coatings on wood 
give surface protection and also seive the decoiatn e purpose 
’IWiod gets softened when it comes m contact with alkaline 
solutions Iron, calcium and magnesium' salts also tend to 
attack wood 
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The loie&t wealth of India is ieall> vciv vast and a laige 
numbei ol species of wood aie obtained from them The 
wide xange of»-chmatic conditions m the comitiy jare lespon- 
sible foi such giowth of vaiious qualities of wood In tact, 
some of the hilly foiests yield best quality ol timbei and 
teak wood A good deal ot reseaich work has been carried 
out at the Dehia Dun Forest Reseaich Institute foi the 
examination of various species of wood yielding plantations 
It IS, howevei, anticipated that the developments in this 
direction are fairly successful Seiious efforts aie needed 
lor better utihty of wood lor the chemical industry 

STONE SLABS Stone slabs aie largely used for the 
construction of acid gas absorption towers The gases 
directly come m contact with the acid lesistant stone 
Theie occur some constructional handicaps when stone slabs 
are used for this purpose, but by the apphcation of suitable 
jointing matenals, such difficulties aie overcome Various 
kinds of firestones are used in the construction of boiler flue 
and furnace parts Some of the stone slabs are primal ily 
complex silicates and are found in plenty in the country 
Stone slabs are available at extremely cheap rates and it is, 
therefore, necessary to make further investigations to find 
out the suitability of the same for other useful purposes 

BRICKS Bricks are made foi various purposes, * e , 
constructional bneks, fire bricks, acid resisting bricks, 
vitnfled bricks, porous bneks and other varieties dependmg 
on their lequirenients The art of ordinary brick making 
was known to the people even during the pnmitive ages 
The process is simple wherein the ordinary pond mud is 
moulded into brick and then burnt 

The common red bricks of the nonnal size 9" 
are made from the naturally oecurnng clays which possess 
the necessary properties of plasticity and the bneks get 
hardened on having been put to fire at a high temperatuih. 
The size and style bf bneks can be made in accord^ce with 
the requirements Building bricks are indispensable item 
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of constiuetion jobs as all fixtuies, external and internal, 
for the industries aie necessary to be lested on brick woiks 
The advajicenient in the cement building Jtcchiuque has 
today replaced much of brick work, but it may not be 
possible to completely replace bucks foi all puiposes Brick 
making is presently being earned out on an extensive scale 
m the country but the fuel shortage is one ot the majoi 
problems foi the industiy 

The acid resisting properties of bucks aie mainly due 
to the poiosity, texture and the degiee of vitrification Acid 
resisting bricks are largely lequired for the construction of 
acid absoiption towers They serve the purpose of packing 
materials and lining materials for acid chambeis although 
in certain cases, special cements made fiom hthaige and 
glycerine are used for giving such linings Equipments like 
concentiation basins, seating for acid concentrators, jet 
blowers, no/zles and drainage tiles are also made from acid 
resisting bucks Glazed bricks are quite suitable foi this^ 
purpose, and cheap glazing can be done with the help ot 
common salt The process of vitiification also helps lu 
making the surface as acid-pioof Highly vitrified bricks 
are quite acid resistant and even, the surface vitrification 
produces suitable results Vitrification at surface can be 
done eithei by polishing or by heating and fusing the 
external surface or by inducing some foieigii raattei like 
silicate of spda and after the surface absorption, it leduces 
the porosity. Vitrified bricks aie largely used foi the 
construction of acid storage contameis but they do not 
stand the action of alkaline solutions The pioduction of 
amd resisting bncks is being earned out in the country on a 
moderate scale but the quality of the same is reported to 
be very poor It may be desired to attend seriously to the 
production of suitable quality of acid proof bncks 

Porous bricks are largely used for the constiuetion of 
filtration equipments for eonosive liquids where other 
mediums of filtration fail Porous vessels aie also used 
as diaphragms for the etectrolytic cells 
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Bcliactoiy bucks are used foi the construction ot 
stiucluies which stand high fcempeiatiirc, i e , fiunaces, 
cujjolas, kilns, flue channels, file boxes, etc Refractoiy 
bricks ate tiuthci classified as acidic, basic and neutial 
types, depending on qualities Fuithei giadation of le- 
fiactoiy bricks is based on the tempeiatuie limits There aie 
good many varieties of such bucks, i e , chiomite bricks, 
magnesite bricks, high alumina bricks, etc Theie aie large 
number of industries like glass, ceiamics, potteiy, Qement fur- 
naces, reveiberatoiy and leductioii luinaces, electrothermic 
and metallurgical furnaces which leqmre refractory mateiials 

Chemically resistant bucks may either be heat conductois 
oi heat insulators It is found that the Vltiified bricks aie 
good conductois whereas poious bricks aie good insulators 
A large numbei of refractory materials are being produced 
ill India and majoi requirements of iron and steel, ceramics, 
cement, glass, and chemical industries are fulfilled through 
the local production 

CEMENTS Ordmaiy Poitlaiid cement is a very good 
building mateiial but it is attacked by acidic solutions 
Alkaline solutions can be stored in cement tanks 

Acid pi oof cement composition is prepared by mixing 
asbestos powdei with sodium silicate It is also fire proof 
Mixture of asbestos, sihcate of soda and tar are also applied 
for acid pioofing Finely powdered flint, if mixed with 
sodium sihcate, gives suitable acid pi oof cemen|; Mixture 
of fireclay and asbestos is used as jointing material for acid 
proof bucks Sulphur containing cements, melt at about 
IjODO^C and are used as lining or coating in the cast iron 
vessels for the storage of cold acids The various acid proof 
cements of such compositions can easily be pioduced in India 
and it is, therefore, desired that further investigations should 
be made to procure cheap substitute of fire pi oof and- 
chemically lesistant cements 

FUSED QUARTZ AND CHEMICAL GLASSWABESr 
Tused quartz can die shaped into all desired forms It 
stands high temperatme but its mam defect is that it is 
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fiagile It IS lesistant to acid gases Fused quartz equip- 
ments are very costly and ai’e not veiy commonly used for 
general industnal pui poses and aie very scarce Fused 
quartz is attacked by stiong alkaline solutions The 
icceivers and condenseis of acid plants aie prepaied out of 
fused quartz' Equipments of fused silica aie entnely 
imported from abroad and there are no local pi eductions ol 
the same m India The technique of production ol fused 
quartz equipments must be developed, on a commeicial 
scale, in the country, as the requisite raw materials art 
plentifully available Chemical glassware of the type 
“Pyrex”, “Boiosil” and othei varieties are much used 
foi organic chemiftal leactions The sizes of the plants are of 
limited dimensions and can be produced m the country if 
developments in the production of heat lesistant glass are 
matured Glass lined vessels aie also used foi chemical 
leactions which find sufficient use in the chemical and 
pharmaceutical industries 

CHEMICAL STONEWARE Chemical stonewaics 
have a complex composition and aie made out of natuially 
occurring clays, quartz and felspar These are also sintered 
from inside Stonewares are generally given hard glaze 
which stand the action of acid and preferably salt glazing 
IS done Chemical stonewaies aie generally used for the 
construction of parts which come in contact with acid 
vapours, aiJd acid liquors and also for the absorption, 
collection and storage vessels The noinial thickness of 
stoneware equipments should not be more than half an inch 
especially where the temperature changes aie quite sudden 
as stoneware does not stand thermal shocks 

Stoneware jars aie important acid storing containers 
and their real value is realised only by the mineral acid 
manufacturers Stoneware jais do not stand the action 
of alkalme solutions Tiles made out of stonewaie are 
c*mented with acid pioofing cements The manufacture of 
chemical stoneware jars and other equipments is already 
being carried out in Irldia Tlie stoneware Jar industry 
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Will have to expand in due eomse and such expansions will 
correspondingly depend upon the progress of miiieial acid 
industiy 

RUBBER Rubber is a veiy useful mateiial of 
construction especially the hard rubber Haid rubber is 
used for the manufacture of piping, pumps and pistons, 
particulaily for lesistmg acids It can easily be threaded and 
such pipes can be joined with the help of sleeves and elbows 
It can be softened by hot water and, thereaAei, it can 
be bent Its special advantage is that it can stand the action 
of all acids Soft rubber lining on steel is also used for acid 
storage purposes Rubber hning is not mveh expensive and 
can easily be renewed The progress of rubber industry in 
India, during the last 4 to 5 years, has really been quite 
appreciable With further developments, it is anticipated 
that rubber is bound to play an important role in the Indian 
chemical industry 

METALS AND ALLOYS Some of the basic metals 
and alloys are found chemically resistant and are largely 
used as raateiials of construction foi various industrial 
purposes Metals like lead, copper, alumuiium are finding 
good use in the construction of vaiious chemical plants and 
machinery A few of the ferroalloys like monel metal, 
stainless steel, duriron and chrome alloys are found suitable 
materials of construction for some of the acid p^nts How- 
ever, there has not been much development m the production 
of the various alloys in India Theie is really a large demand 
for the various alloys, therefore due importance should be 
given to have adequate productions of the same, 

LEAD Lead finds an important use in the sulphuric 
acid mdnstry It is used m large quantities m the con- 
struction of lead chambers, Glover’s towers, Gay-Lusac 
towers, storage tanka, channels and conveying pipes for 
gases and acids Lead hned vessels are also finding importai’^ 
u$es for the storage ©f acidic solutions Hard lead, contaimng 
element hke antimony, is used fbi the construction of 
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centnfugal acid pumps Copper and zinc m small quantities 
also foim suitable alloys for this purpose As alieady 
mentioned in the chapter on mineials, lead is m short suppl;y 
m the countiy and needs fuither prospecting to locate more 
and moie supplies of oies Possibilities must, therefoie, be 
sought for using substitutes of lead 

COPPER The various uses of coppei have alieady 
been mentioned m one of the previous chapteis Coppei 
finds use for the construction of distillation still for oiganic 
liquids like alcohol, methanol, acetalaldehydc ledistillation, 
etc Copper is also used for making the fractionating columns 
and steam coils o?‘ distillation stills Oiganic liquids slightly 
react with copper and form a sort of pioteetive coating The 
electrolytic cells for the manufacture of fluorine aie made 
out of copper Copper is used for the manufactme of 
varnishes and for rosin melting containeis The equipments 
like shell column and trays for liquid air are also constiucted 
out of copper The vacuum concentrators (tinned copper) 
for vacuum diying of mango pulp and lemon juice are also 
built out of copper The uses of copper for household 
utensils for cooking food stuffs are well known but, in actual 
use, they are eithei turned or plated with nickel or chiomium 
Acids and ammonia attack this metal It is also slowly 
attacked by an Apait from these uses, the mam utility 
of copper is veiy w'cll recognised in the electrical industiv 

DVBIBON Dunron is a land of cast iron containing 
high percentage of silica Dunron casting can very easily 
be obtained It can also bear thermal shocks as the co- 
efficient of conductivity is fairly high It has the passivity 
of stoneware, combined with the strength of cast non The 
thc»maf conductivity of dunron is moie than that of stone- 
ware and approaches that of oast iron Dunron resists the 
action of sulphunc acid and nitric acid, oxidising agents and 
dther acid solutions Hydrochloric acid attacks it very 
shghtly Dunron can be very well used for the production 
of pipe lines for conve;^mg acids Complete plants for the 
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manufacture of oxidising agents can be constructed out of 
it Concentiators foi sulpliuiic acid can bt built from it 
Dull! on is ex^emely hard but brittle The mam defects 
of this alloys are that it cannot bo machined, drilled, polished 
and threaded 

Tantiion and Coiiosiron aie similar alloys" with shghtly 
different compositions These are also used as suitable 
niateiials of eonsti notion and aie quite resistant to the action 
of chemicals 

MONEL METAL Monel metal is essentially a nickel 
copper alloy with small percentage of iron, manganese, 
silicon and caibon It has high melting poant, i e , 1,S60°C 
and has sp gr 8 87 It is uneffected by biine solution and 
IS inert to the action of most of the chemicals, although it 
eannot stand well the action of acids It can be drilled, 
threaded and can be handled in the machine shop like steel. 
It can also be east It has a good ductility and can be diawn 
into wires. It is, however, more expensive than steel Monel 
metal is resistant to the action of alkalis and commercial 
acids (not all) It can stand high tempeiatuies and piessures 
Monel metal wire can be woven into screen for ftltiatmg 
alkaline sluriies Rotary driers for salt are lined with 
monel metal All paits of ice refrigeration equipments that 
come in contact with salt solution aie also made out of this 
alloy Pumps and pipes, for handling sea water on ship 
board are all made out of monel metal The propellers of 
ships are either made of monel metal or lined with this alloy* 

CHROMIUM STEELS There aie several chrome 
steel alloys of different compositions , the most popular of 
the type are stainless steel and mchrome These alloys 
are chemically resistant and stand the action of water, salt 
water and a good number of other chemicals Autoclaves 
and other leaction chambers for chemical purposes aie made 
out of chrome steels Their popularity has considerably 
increased, as stainless steels are largely required for tl© 
manufacture of sujgical instruments and cutlery These 
are also demanded for the manufactilre of food containers 
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Vaiious steel compositions which contain varying amounts 
of chromium and other constituents like caibon, nickel, 
mangancsf, etc , aie also known A laige nunjibei ot patents 
for such steel allojs aie taken by some of the foieign 
producers 

Stainless’ steel lesists the action of water, sea water, 
steam, foodstufls, alkali solution, carbon dioxide, nitric acid, 
nitrous acid, alcohol, ammonia, mcicuiy, soap, sugar and 
oils, etc ,The concentration and distillation jilants foi 
nitric acid inanufactuie can also be constructed out of it 
Certain varieties of stainless steel can stand the action of 
several organic compounds, fused salts, molten metals, and 
practically all flioigaiuc acid accept hydrochloric and 
hydrofluoric acid Stainless steels can also stand temperature 
up to 2,S00°F 

Niehrome, the nickel iron and chiomium alloy, is a high 
class heating element It possesses a high electiical resistance 
and also stands coriosion Niclirome finds a wide ai>phcation 
m the manufacture of large number of electric instruments 
and appliances 

SYNTHETIC BESINS A good number of synthetic 
resins are found to resist the action of a large number of 
chemicals and are also mechanically strong Some of such 
resins can be used to build comraeieial reaction tanks and 
other plants equipments 

It IS qiJite important to think of making earnest effoits 
to manufactme ceitam matenals of construction required 
for various chemical and allied mdustiies as the problem of 
selecting and building suitable constructions out of proper 
matenals is rather a mattei of serious consideration 

B LABOUR WELFARE IN CHEMICAL INDUSTRIES 

The machine age today commands the use of modem 
labour saving appliances which are, however, required for 
iRcreasuig the efficiency of processes and assist in cutting 
down the cost of pioduction of the manufactured articles 
The uses of hand laboflr is discouraged in almost all the 
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nidustnally advanced eomitiics ol the world The position 
IS somewhat diffeieiit m the case ol India 

India possesses plenty of maiipowei and the population 
of the countiy has ineieased at a very rapid late duiing the 
last few yeais The economy ol India does not permit the 
ehmination of hand labom as moie and moi’e hands need 
employment The labour movements which are gaming 
impoitance day by day, need attract the attention of the 
Government and the industrialist to solve the labour problems 
m such a way as to benefit the masses and the country 
In view of the absence of an understanding between the 
capitalists and the labour, it is desired to find out a haimomous 
solution so that the pi ogress of the couhtry may not be 
hmdeied 

Labour conditions in chemical factories are not much 
difleient from those of the other mdustiies except that the 
employers should pay particular attention to the conditions 
under which the labourers work Apait from chemical 
factories, almost all the industries have got chemical sections 
where eithei the chemical piocessmg is done or the chemicals 
enter into composition of the products The use and 
application of chemicals must be earned out through skilled 
laboui as, in most of the cases, chemicals axe corrosive and 
poisonous In the factories where acids are handled, woikers 
must be guarded from bums and protection must be provided 
foi from hazardous products Acid resisting gloves or 
other covermgs for hands and feet should be giveil Adequate 
piotection to eyes and other limbs must be afforded Com- 
pulsory use of aprons and other guaidmg equipments, may 
be advocated. Corrosive chemicals like acids, alkalis and 
other miscellaneous chemicals are, mvanably, consumed by 
all industries Specifically, one may mention the chemicals 
like mineral acids, alkalis, chrome and lead salts and com- 
poundsj poisonous chemicals like cyamdes, etc , for use m 
the industries Fnst-aid m the factories must be available 
at all times There are good many precautions that are fio 
be observed m respect of the protections of workers The use 
of antidotes m the case of poiSonS have to be recommended 
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111 certain chemical industries especially that of lead salts, 
cases of slow poisoning aie lepoited In the mmeial giuidmg 
work, dust effects the lungs of the worker wheie a lot of dust 
IS inhaled by them Further in paper and textile mills, the 
bleaching opeiatioiis involve the evolution of chloiine 
which, if inhaled m excess, pioves to be ni]iuious oi might 
sometimes be fatal The electroplating works where cyanide 
baths are commonly used need careful attention Besides 
protection .required from chemicals, safety from electrical 
and mechanical dangers must be well alloided The use of 
first-aid equipments has been made compulsory by the 
Factory Act Chemical poisoning must necessarily be 
attended to on scientific lines Medical aid must be given 
in the first instance There are a laige number oi antidotes 
used foi several chemical poisons 

Chemical factories -where different chemical piocesses 
are involved, need skilled labourers who should be conversant 
with the various operations and must also be m a position 
to handle the materials at all stages, staiting from law 
materials to the finished products The handling and 
storage of law materials may sometimes be quite important 
Further stages of ciushmg and grinding, sieving, filtration, 
lixiviation, leachuig, evaporation, distillation, ciystallisation 
and packing have to be very carefully attended to 
For other chemical piocesses like chloimation, sulphoiiation, 
diazotization, carbonation, hydrogenation, sulphitation, 
oxidation sJhd reduction, highly skilled labour is required 
The labour wages in chemical factories must be some- 
what at advanced scales as eompaied with that of the woikers 
in other mills and factories Labour engaged on high 
temperature furnaces, % e , reverberatory and blast furnaces, 
metallurgical cupolas, reduction furnaces, glass and pottery 
furnaces, need special salaries and privileges 
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INDUSTRIAL TRAINING AND TECHNICAL 
EDUCATION 

I NDUSTRIAL progiess of a eountiy must be calculated 
in terms of the correct estimates ol its resources and, 
further, the achievements made to utilise beneficially such 
lesouices It may be essential to note that the presence of 
technically qualified staff in the industrial and manufacturing 
organisations is as important as the use of machinery and 
raw materials, requued for the piodiictioii of finished 
materials 

The industrial training and technical education in 
India IS, presently, m an infant stage Strictly speaking, 
the literate population of the country is not more than 
16 pel cent which, apparently, shows that a big majority 
of people 111 India are illiterate and there are several 
unfavourable factors which hinder the country’s progress 
The problem relating to the furtherance of education in 
India IS too vast for this chapter 

There are a very few trainmg centres in the country 
that impart technical education to quite a limited number 
of people The numbei of such institutions, is, practically, 
negligible as compared to the vastness of the country There 
IS no denying the fact that the various Indian Universities 
are conducting elaborate courses on the technical subjects and 
most of them are also maintaining research laboratories but 
some of them are so poorly equipped that their results are far 
from satisfactory 

The technical institutions, as they exist today, are 
very few and can easily be counted on finger tips Some of 
the important ones are the Indian Institute of Science, 
Bangalore , Institutes of Sugar Technology and Glass 
Technology, Kanpur , Victoria Jubilee Technical 
Institute, Bombay , Harcourt Butlef Technological Institute, 
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Kaiipui , Indian School of Mines Dhanbad The 
various Universities have got the attached laboi atones 
wheie researches are being conducted on scientific lines 
The number of enginecimg and technical colleges mid othci 
training institutes m the countiy aie very lew and on tht 
whole, progress is veiy slow 

India had made great scientific piogiess duimg the 
pciiod of World Wai II In the yeai 1940, Go\cinment ol 
India had. set up the Scientific and Industual Rcscaich 
Board and this was, decidedly, a bold step taken by the 
authorities In fact, some of the uigent pioblems which 
commanded certain strategic investigations, made the 
Goveinmeiit to rake an initiative m this diiectioii The 
mam function of the board m the beginning was to pas 
immediate attention to the various pioblems relating to the 
counti y s defence 

A large number of the personnel sveie absorbed in ssai- 
time private industual projects, and m the various Oidnance 
Factoiies controlled by the Goveniment The Defence and 
Supply Directorates also employed a large number of 
technical hands The Inspectorate-General of Exjilosives, 
Ammunitions, Gun and Shell production centres engaged 
technical staff and such services were classified as essential ones 
and, m most cases, were requisitioned for Defence purposes 
The employment of the Engineering Corps which included 
Mmeis and Sappers, Wireless Operators, Motoi Mechanics, 
trained people for war services and thus, on the whole, the 
techmeal training was imparted to people on an official scale 

The Scientific and Industrial Research Board, m fact, 
made slow and steady progress and also helped in realising 
the utility of the scientific work carried out under the guidance 
of the able personnel In general, people had developed 
better inclination towaids gaming techmeal knowledge 
Further, it is well understood that the present wars are 
really wars of industrial supremacy and are based on 
industrial resouices of the countries Thev are, in fact, 
calculated m terms of capacity to produce war weapons 
The introduction of at&mic bomb as a war weapon, has 
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consiclc] ablv changed the world-wide outlook ot all the 
nations and has opened new avenues loi fiuthei stiuggle in 
future 

The Govcinmeiit of India had, howcvci, decided to 
make the Scientific and ludustiial Research Boaid as a 
peiniaiicnt body aftei the wai Fuithci, the fcstabhshment 
of the National Institute of Science, with sub-centres at 
nearly a dozen places in the countiy, have given another 
favourable jcik towards scientific piogiess in India Some 
of the impoitant laboiatoiics are already under const] uction, 
i e , laboratories foi chemicals, physics, metallmgy, fuels, 
glass and ceiamics, dings and medicines, food, electroplating, 
leathei tanning, atomic research, etc 

Duiing the recent years, the people of the countiy have 
given encouraging response to the Government’s schemes 
loi the promotion of advanced technical studies The 
Goveinment launched a scheme to send the scholars to foreign 
countiies foi higher studies on State expenses Theie was a 
geiieial awakening all lound and the people had become 
mdusti’ial minded The Government’s scheme of sending 
the tiainees abioad had also been supplemented by the 
private enterprises and even the mdustiialists had sent their 
own technicians for specialisation in the particular lines 

The various subjects for which scholars were sent 
abroad, provided tiaimng on all possible lines including all 
scientific subjects t e chemistry, chemical technology and 
all industries (fertihsers, paper, textile, suga?, cements, 
plastics, glass, food and fruit products, paints and varnishes, 
etc ), physics, zoology, botany, medicine, pharmacy, 
astronomy, agriculture , pouter and fuel, fermentation, 
metallurgy (ferrous and non-ferrous), machinery manu- 
facture, heavy structural, civil, electrical and mechanical 
engmeenng and also economics and politics, etc The 
schemes for sending nearly 1,500 to 2,000 scholars every year 
to U K and USA were formulated and several batches 
were admitted in foreign universities m the year 1940-4V 
Most of those trainees have now completed their courses 
^uid have returned to tho country * The various schemes 
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had piovisioiis to employ all those scholais and they weie to 
serve the Government toi a peiiod of 3 to 5 years and 
necessaiy -bonds for snch agieements were hnkeri fiom all 
of them 

These schemes, at their face value, appeal to be very 
extravagant as huge sums fiom the Indian budget weie set 
apart to meet the expenses of the tiainces which amount to 
a feiv croies of lupees It may be tiue that such demociatic 
methods are too prospective hut the leal significance oJ 
highei teehmcdl education appeals to be missing The 
Govemment’s initiative to look foi such piogianime should 
have partieulaily^bcen based on the tact that she bad an 
intention to piomote ceitain mdiistnal oigamsations and 
institutes and utilise the services ol the expeits m tho nation 
building depaitments Since the Go\enmient of India 
uas unable to chalk out any solid scheme to absoib the 
foreign trained experts, the Education Dcpaitment had to 
withdraw all tuithcr steps of sending the scholars abroad 

Such liberal schemes had diveited the huge sums of 
hard earned revenues to foreign couiitnes, iiotwithstaiidmg 
the fact that the resources tor exchanges being quite hunted 
The majoi expenses of scholars go as a part of their livings 
The usual mode of life of an average Indian in couiitnes like 
U, S A and U K , is not unknown and, thus one may 
estimate that 80 to 90 per cent of the allocated budget 
expendituie^ go to tram the scholais for a standard oi 
foieign living A critical analysis shows that these lavishly 
planned schemes to tiam students abroad aic leally veiy 
expensive and do little good 

It may be true to imagine that these schemes will enable 
the students to have a broader outlook of scientific and 
technical knowledge and, at the same time, they will be in 
a position to personally get practical fiist hand knowledge 
of massive industrial plants and factories , and, fiom these, 
they shall carry ideas of the planning m India These 
arguments are, too convincing, but the reabty is not too far 
to be known Correctly speaking, veiy Tittle importance is 
attached to the real training work In fact, the foieign 
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manufaotuicis who oflci piacticil tiainmg couises to the 
trainees have got to guard then tiade setiets careful Ij 

The hugcfsuiuis of inoncv which aic being channelised 
in such fashions, should, on the othci hand, be utilised in 
impoiting heavy maehinciy and also secuiin^ the sei vices 
of skilled technical staff to set up technical institutions m 
India Seivices of foieign technical peisonnel could be 
boirowed and thus laiger numbei of students could be 
trained m India Piovisions can also be made* to set up 
experimental plants and instal other equipments out of the 
same budget 

Countries like U S A , U K , Russia, Germany and 
Japan had nevei sent scholars to other countries for this 
purpose, but at the same time they had greatly advanced 
industrially as well as scientifically through then own efforts 
and researches It is hard to believe that one could get 
training in the art of making atom bomb fiom the countiies 
like U S A , U K and Russia 

Advanced industrial training is of httle value when the 
basic standard of technical education in India is so pooi 
The mode of teaching m schools, colleges and universities is, 
fundamentally unsatisfactory The usual way of limitation of 
education through text courses is too defective and the lesults 
are most unhappy One may attribute such shoitcomings to 
the lack of pioper medium of instruction The imparting of 
scientific education through a national language ^s presently, 
a matter of great controversy in the country and this has 
led to the unbalanced state of affairs, but, however, it will 
have to be admitted that English, is, decidedly a reasonable 
language at this stage and, theiefore, should be preferied 
as a medium to impart technical and scientific knowledge 
Further, special emphasis should be laid on the practical 
training to be given to the children even from the tender age 
at schools It IS not at all difficult to widen the outlook of 
youngsters at their early age Tlie trend of children tor a 
particular line of profession oi technique should be studied 
and they must be" imparted educa|ion m the line in which 
they hhve inborn tendencies The children who show then 
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mental attitude foi mechanical or scientific training would 
do well if they aie made to study on nght lines However, 
the standard of then parents’ financial conditions must 
also be examined 

Presently, the students who leave then schools to ]oin 
colleges get theoretical training and aie quite incompetent 
to handle industrial units unless they nndeigo a thoiough 
piactical tiamiiig In the beginning, a law giaduate having 
high degrees in Science is often found to be woisc than the 
illiterate factory labourer who has picked up bettei practical 
knowledge of opeiations through yeais of experience Theie 
are a few institutions m India where practical training is 
given on a standflrd of diploma couises in ceitain lines like 
textile, sugar, glass, engineering and mining It may be 
worthwhile to have a laige number of such institutions where 
training on theoretical and practical scales could be given 
to the students and such specialised couises must be 
offered for training them aftei they leave then schools 
The duration of such couises must range to several yeais to 
enable them to master over the subjects, both piactically as 
well as theoretically This would ultimately help in 
producing better technicians 

It IS absolutely essential that the technical pcisoniiel 
must be trained m all the aspects of the vaiious problems 
A chemical engineer must not be consideied as perfect 
technician until he is fully conversant with the economic 
aspects of the industrial processes The methods of arriving 
at the correct cost of pioduction must be known to him to 
find out whether a particular industry is running at profit or 
at loss However, this involves the knowledge of high class 
cost accountancy Apart from the full information of cost 
of basic law matenals and process cost, the correct judgment 
of overhead expenses and their pioper allocation is absolutely 
essential, 

The economy and efficiency of individual processes must 
draw the attention of the techmeal personnel and efforts 
should be made at all stages to reduce wastage in all the 
processes and attain the maximum degree of efficiency 
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These eftoits would help jn cutting downi the cost ol ludnu- 
tacture and assist in getting bettei i etui ns The propei 
utilisation of Ijv-pioducts must also be attemjited^ wheievei 
It IS possible It IS mvaridbly found that a by-product in 
one piocess ol an industiy oi in one indiistiy is, sometimes 
a raw matei lal loi the other process of mdustf y oi anothei 
mdustiy and, usually, bv-pioducts aie assets to ceitain 
mdustiies 

The allotment of jobs is done lathcr in peculiar fashion 
m Lidia The mdustnahsts and capitalists engage their own 
people m their organisations, irrespective ol merits The key 
posts m the vaiious departments of the Government services 
aie usually distributed in a similar way “Jobs aie secuied 
through recommendations and othei social ways It is 
found that some of the finest brains are allowed to lot, 
wheieas nepotism is observed m all depaitments of the 
Government and also m piivate organisations 

It may be considered essential that mills and factories of 
certain limited investments should inamtam research and 
testing laboi atones attached to their works and thus supple- 
ment then own work and assist the Cential Scientific insti- 
tutions ill co-oidinating matteis of common interest The 
Board of Scientific and Industrial Research would normally 
reqmie huge amounts of capital for the maintenance of 
various laboi atones at diffeient centres Pnvate reseaich 
lahoratoiies could also afford effective results with reduced 
and distributed expendituies over the particular pioblems 
Such attached laboratories might assist to increase the 
efficiency of plants and processes, connected with the mills 
These laboratories nan also co-ordinate and assist m building 
and assessing the pi ogress of the country and avoid the dupli- 
cation of lesearcli work In any case, pnvate big factoiies 
are, decidedly, m a position to maintain testing and research 
laboratones which can give them direct oi indirect gains 

There is hardly any standard and grades of products 
laid down in Indian tiade except that most of the products 
manufactured in the country are based on certain foreign 
standard specifications The B P products ift the case of 
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medical prepaiations aie supposed to be gm^erned by the 
Diug Acts Other pioduets do not have specified standaids 
of these types Such standards of the specifications of the 
pioduets must be laid down by Govcinment and must be 
enforced in the form ol an Act These standaid specifi- 
cations must' also be known to the public, consumeis and 
producers An> deviation liom such standards must be 
punishable under the provisions ol the Act It is undeistood 
that the Indian Standaids Listitute is aheady functioning 
and the matter pertaining to such standaids aie undei 
consideration and, in due couise, the necessaiy regulations 
are bound to be enforced 

There is no ^oubt that the fixation of Indian Standard 
Specifications would need a specialised Imovvledge of produc- 
tion methods and it may not be difficult to get guidance from 
the British Standaid Specifications oi other similar standards 
A special attention need be paid to the tropical climatic 
conditions of the countiy m the case of certain products 
especially the perishable goods and other materials which are 
effected by impiopei storage and get spoiled by the change 
in tempeiature and atmospheric humidity 

It IS a well-known fact that the Piovmcial Depaitment 
of Industries are assisting the various cottage and small 
scale Industries by way of affording ceitam facilities It 
has, however, to be analysed if any practical assistance is 
given to the manufactuieis In fact, some of the Govern- 
ment departments are acting like lecoid offices for maintaining 
statistics In some of the provinces, industrial loans on 
long term basis are also being advanced to some of the 
manufacturing industiies but there is not much money that 
could be separately laid down for these purposes 

Small scale cottage industnes have little piotection 
from bigger maohiiie operated mdustiies The position of 
handloom and powerloom cloth was quite unsatisfactory 
3ust before the World War II Mill cloth was always 
becoming popular and even it attracted the attention of the 
consumers in small villages on account of its fineness, soft 
texture, attractive desi^is and the cheap prices Latei on 
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when the wai bioke out, the Government enforced contiols 
ovei yarn and cloth, thus handloom and powerloom cloth 
was Again in demand as the mill cloth was being lationed 
and supplies neie much lestiicted The lifting of textile 
Conti ol in the beginning of 1948 worsened the position foi 
poweiloom and handloom cloth pioduceis, but later on with 
the reimposition of textile contiols m the end of the yeai 1948 
the situation again improved foi them Similar attempts 
weie being made to produce hand made papei and that also 
could not stand the null made paper in competition There 
are mnumettible examples of this type The economy of 
cottage mdusti y is yet a matter of vital consideration and the 
question as to how far it could be followed as had been done 
in countnes like Japan, and is in fact of paramount impor- 
tance It, however, requires planning to decide matteis in 
a way benefieml to the workeis whose late is connected with 
cottage industries 

The advancement of loans to the various industiies must 
be based on all types of considerations and in the event ol 
local competitions, the Government must provide the 
assistance by way of pooling methods The position regard- 
ing the allocation of mdusti lal loans had really become very 
important after the partition of the country, t e , after 15th 
August, 1947, when Government were faced with the problem 
of resettlement and lehabilitatioii of lefugees who had been 
forced to migrate from Pakistan A large number of such 
displaced people who had originally settled m trades and 
industries in Pakistan, had got urgent problems of bread 
and shelter and had been considered for the grant of industrial 
loans The Central Government have offered loans to 
various people who are in a position to set up industries 
In fact, this problem is really vast and is beyond the scope 
of this epapter. It may, however, be mentioned that aU 
the provinces of the country should advance loan to those 
who aie competent to start certain industries 

In nutshell, the task of industrial training and technic^ 
educations is of acute importance as this lays the foundation 
stone for the industrial advancements of the country 
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CHEMICALS REQUIRED IN INDUSTRIES 

List ot the chuiiicah leqiiiied m the follo’wing uidiistiics 

(1) Adhesives and Cements 

(2) Agricultuie and Fertdiseis 

(3) Chemicals and Dyestulfb 

(4) Cosmetics, Perfumes md Toilet Prepaiations 

(5) Food Products and Beverage Industry 

(6) Glass, Ceramics, Porcelain and Pottery 

(7) InlvS, Pencils and Lithography 

(8) Leather and Tanning Industiv 

(9) Lmoleum and 0x1 Cloth 

^10) Matches, Evplosives, Pyiotechnics and Fiieworks 

(11) Metal Industry 

(12) Paints, Varnishes and Lacqueis 

(13) Paper and Pulp Industry 

(14) Petroleum Industr) 

(15) Phaimaceutical Industiv 
(lb) Photographic Industij 

(17) Plistics and Synthetic Resins 

(18) Rubber Industry 

(19) Soaps and Detergents 

(20) Sugar Industry 

(21) Textile Industry 

(22) Water Treatment 
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T AUllEblVbS AXD CEMENTS 


Ac ctonc 
Agai 

Albumen, Blood 
Alum Ainmoni ‘ 
Aluminium Sulphate 
Ammonia Aqua 
Ammonium Benzoate 
Ammonium Caibonate 
Barium Sulphate 
Barytes 
Benzol 
Blanc Fixe 
Blood Dried 
Borax 

Calcium Hydi oxide 
Carbolic Acid 
Carbon Bisulphide 
Carbon Dioxide 
Caibon Tetiacliloiide 
Casein 

Chlormctaci esol 
Copper Sulphate 
Crcsol 

Diethylene Glycol 
Ethyl Alcohol 
Formaldehyde 
Furfural 

Hydrochloric Acid 
Hydrofluosilicie Acid 
Isinglass 
Litharge 

Magnesium Oxide 


Alummiura Sulphate 
Ammonium Chloride 
Ammonium Nitrate 
Ammonium Phosphate 
Ammonium Sulphate 
Ammonium Thiocyanate 


Magnesium Stcaiatc 
Manganese Rcsinats 
Monlan Wax 
Niti obenzene 
Oxalic Acid 
Ozokerite Wax 
Paiafoimaldeh^ dt 
Phenol 

Polyyinvyl Alcohol 
Potassium Bichiomate 
P\ ridiiie 
Soda Cdustjp 
Sodium Bichromate 
Sodium Lactate 
Sodium Molybdate 
Sodium Phosphate 
Sodium Silicate 
Starch 
Stearin 
Sulpliiii 

Sulphur Monocliloride 

Sulphuiic Acid 

Tale 

Toluol 

Tuipentme 

Vinyl Acetate 

Xylol 

Zme Chloride 
Zuic Oxide 
Zme Sulphate 
Zinc Sulphide 

AND FERTILISERS 
Aisemc Acid 
Arsenic Trichloiicle 
Arsenic Wliite 
Barium Chloride 
Barium Fluosilieale 
Bela’Naphthol 


II AGRICULTURE 
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Bleaclnng Bo\\dci 
Blood Diiecl 
Bone Ash 
Boideaux lUiNtiiic 
Calcuini Arsenatt 
Calcium Carbicjc 
Calcium Chloride 
Calcium Cyanamide 
Calcium Nitiate 
Calcium Phesjihate 
Calcium Sulphate 
Carbolic Acid 
Carbon Bisulphide 
Cliloi me 
Cliloropicrm 
Coppei Acetoarsenite 
Copper Arsenitc 
Coppei Carbonate 
Copper Nitrate 
Copper Oxide 
Coppei Sulphate 
Creosote 
Ciesol 

Ciesylic Acid 
Cryolite 
Cyclohexaiiol 
Diauisidine 
Dibutyl Phthalatc 
Dlchloro-dlllllen^ 1-tric him e- 
thane 

Diclilorobeii zene 
Epsom Salt 
Ethyl Formate 
Fatty Acids 
Ferric Chloride 
Ferrous Sulphate 
Foiraaldehyde 
Furfural 
Gllycol Oleate 
Hydrocyanic Acid 
Lead Ai senate 


Lime 

Magnesium Caibonatc 
Magnesium Oxide 
Magnesium Sulpli itc 
Manganese Acctarc 
Manganese Carbonate 
Manganese Chloride 
Manganese Dioxide 
Manganese Sulphate 
Meta Cresol 
Methyl Sahej late 
Mineial Oil 
Naphthalene 
Nicotme Sulphate 
Nitric Acid 
Orthodichlorben/eiu 
Para Cresol 
Paradiehloiobeii/ene 
Paratornialdeh^ de 
Pans Green 
Phenol 

Phosphoiic Acid 
Phosphorus Red ana 'i'tllon 
Pine Oil 

Potassium Bichi ornate 
Potassium Caibonate 
Potassium Cvanidc 
Potassium Feiiicv.unde 
Potassium Fhioi ide 
Potassium Muriate 
Potassium Nitiatc 
Potassium Phosph ite 
Potassium Piussiate, Red 
Potassium Xanthate 
Prussic Acid 
Sodium Ai senate 
Sodium Aisenite 
Sodium Chloride 
Sodium Chlorate 
Sodium Ovanidc 
Sodium Fluoride 



8i32 ECONOMIC PROSPECTS OE CHEMICAL INDUSTRIES 


Sodium Flusoihcate 
Sodium Nitrate 
Sodium Sihcofluoride 
Sodium Sulphate 
Sodium Sulphide 
Sodium Siilphoe^ anide 
Sulplmr 

Sulphur Moiiochlotide 


Acetaldeh^ de 
\.t et.inihdc 
Uclamide 
\fetic A-cid 
Acetic Uihydridc 
Acetaocentamlide 
Ac etope 
Acetophenone 
Acetyl Chloride 
Acetylene Tetraclilonde 
Alizarin 
Alh 1 Alcohol 
.•yphanaphthol 
Alphanaphthylaminc 
Alphanitronajilithalene 
Alum Ammonia 
Alum Potash 
Aluminium Acetate 
Aluminium Chloride 
Ahiimmum Fluoride 
Aluminium Hydroxide 
Alummium Stearate 
Aluminium Sulphate 
Aminoazobenzenc 
Aminoazo toluene 
Ammonia Anhydrous 
Ammonia Aqua 
Ammonium Bicarbonate 
Ammonium Bichromate 
Aramonimn Bromide- 
Ammonium Carbonate 


Sulphuric Acid 
Superphosphate 
Tar Oil 

Thallium Sulphate 
Tliiourea 
Tuipeiitine 
Urea 


AND DYESTUFFS 

Ammonium Chloride 
‘Vmmonmm Fluoride 
Vmmonmm Formate 
Vmmomum Iodide 
immomum Molybdate 
Ammonium Oxalate 
Ammonium Perchlorate 
Ammonium Persulphate 
Ammonium Sulphate 
Ammonium Thiocyanate 
Ariimommn Validate 
Amyl Acetate 
Amyl Alcohol 
Amyl Chloride 
Aniline Oil 
Aniline Salt 
Aniline Sulphate 
Anthracene 
Anthramhc Acid 
Anthraqiunone 
Antimony Chloride 
Antimony Oxide 
Antimony Sulphide, Black 
Arsenic Tnsulphide, Yellow 
Arsemc White 
Barium Acetate 
Barium Carbonate 
Barium Chloride 
Barium Chlorate 
Barium Hydroxide 
Bavmm Nitrate 


III CHEMICALS 
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Bciiium Oxulc 
Baiiuni Peroxide 
Baiium Sulphide 
Barytes 
Bauxite 
Benzal Chloride 
Benzaldehydc 
Benzidine 
Benzidine Sulphate 
Benzoic Acid 
Benzoic Anhydiide 
Benzol 

Benzophenone 
Benzoyl Peroxide 
Benzyl Alcohol 
Benzyl Chloride 
Beta-Naphthol 
Blanc Fixe 
Bleaching Powder 
Boric Acid 
Bromine 
Butane 
Butyl Acetate 
Butyl Alcohol 
Butyl Lactate 
Cadmium Acetate 
Cadmium Chloride 
Cadmium Hydroxide 
Cadmium Oiiide 
Cadmium Tungstate 
Calcium Acetate 
Calcium Carbide 
Calcium Carbonate 
Calcium Chloride 
Calcium Cyanide 
Calcium Feirocyanide 
Calcium Hydroxide 
Calcium Nitrate 
Calcium Phosphate 
Calcium P3urophosphate 
Calcium Sulphate 


Carbolic Acid 
Cai bon, Aeti\ ited 
Cal bon Bisulphide 
Carbon Dioxidt ' 
Carbon Tctraehloiide 
Carbonyl Chloride 
Caustic Potash 
Cetyl Alcohol 
Chlorine 
Chlormetaciesol 
Chloroform 
Chloropicim 
Chromic Acid 
Chromium Chloiide 
Chromium Oxide 
Cmnamic Acid 
Cobalt Carbonate 
Cobalt Nitiate 
Cobalt Sulphate 
Copper Carbonate 
Copper Cyanide 
Copper Hs droxide 
Copper Nitiate 
Copper Oxide 
Copper Sulphate 
Cresol 

Cresyhc Acid 
Cyclohexane 
Diacetone Alcohol 
Dibutoxy Methane 
Dibutyl Ether 
Dibutyl Oxalate 
ji-Dibutylamme 
Dichloramline 
Dichlorethj’l Ether 
Dichlorethvlene 
Dichloromethaiie 
Diethanolamine 
Diethyl Oxalate 
Diethylamme 
Diethyleue Glycol 
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DiethyliHC TiJAiume 

Dimti aniline 

Dmitroben/cne 

Din iti ochloi obtnzenc 

Diuitrnphenol 

Dmitrotolnent 

Etliei 

Etliyl Acetate 
Ilithyl \cctoacctAte 
Ethyl Alcohol 
Ethj] Carbamate 
Ethyl Lactate 
Eth\l Oxalate 
Ethylene Dichloride 
Plthvlcnc Glycol 
Feme Chloride 
Feme Sulphate 
Ferious Chloride 
Ferrous Sulphate 
Formaldehyde 
Foimic Acid 
P’usd Oil 
Gallic Acid 
Glaubei’s Salt 
Guanidine Carbonate 
Guanidine Nitrate 
Heptane 
Hcxachlorethane 
Hexane 

Hydnodic Acid 
Hydrobromic Acid 
Hydrochloric Acid 
Hydrocyanic Acid 
Hydrofluoric Acid 
Hydrogen Peroxide 
Hydioquinone 
Indol 
Iodine 

Isoamyl Alcohol 
Tsobiitvl Alcohol 
Loinop^ I Ac( laic 


Isopiopyl Alcohol 
Tsopiopyl Ethci 
Lactic Acid 
Lead Acetate 
Lead Nitiate 
Lead Oxide, Rec] 

Leid Peroxide 

Lime 

Litharge 

Magnesium Bromide 
Magnesium Carbonate 
Magnesium Chloride 
Magnesium Hydroxide 
Magnesium Stearate 
Maleic Atid 
Maleic Anhydride 
Manganese Caibonate 
Manganese Chloride 
Manganese Dioxide 
Manganese Nitiate 
Manganese Sulphate 
Mercuric Oxide, Red 
Mercury Bisiilphate 
Mercury Nitrate 
Metanitroanihne 
Metanitroparatoluidine 
Metatolulenediamine 
Methyl Bromide 
Methyl Chloride 
Methyl Ethyl Ketone 
Methyl Salicylate 
Methylene Chloride 
Molybdic Acid 
Monochlorbenzene 
Monoethylaniline 
Monoethanolamine 
Naphthalene 
Naphthylamine 
Nickel Carbonate 
Nickel Oxide 

Nickel, Salts, Single and Double 
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]Siit,iic At id 
Nitrobenzene 
Oct\l \lcohol 
Oithoanuno^benol 
OithoaniMdinc 
Orthodiloi o-Acetoaeetamlide 
Orthochloro Aniline 
Oithochloro Paraniti aniline 
Orthochlorphenol 
Oi thoclilortcluene 
Orthodichlorbenzene 
Oi thonitroanilme 
Orthotoluidine 
Oxalic Acid 
Palladium Chloride 
Para-Amidophenol 
Paraamidophenol Hydrochlo- 
ride 

Para-Ainmoacetanilide 

Para-Ammo Benzoic Acid 

Para-Chlorophenol 

Para -Chlor-Ortho -N itr am line 

Para-Ciesol 

Paradichlorobenzenc 

Paraldehyde 

Paranitramhne 

Paranitranihnc, Red 

Pai amtrophenol 

Paraphenetuiine 

Paraphenylcnediamine 

Pc-ratoluidine 

Pcntaerythntol 

Pentane 

Perchlorethylene 
Perchloric Acid 
Phenol 

Phenolphthalein 
Phenol Sulphonic Acid 
Phosphate Rock 
Phosphoric Acid 
Phosphoric Anhydride 


S3 

Phosphoiiis, Red and Yellow 
Phosphorus Oxvchloiide 
Phosphorus Peiitachloride 
Phosjihoius PcnJasulphide 
Phosphorus Pcntoxidc 
Phosphorus besquisiilphide 
Phosphorus Trichloride 
Phthalic Acid 
Phthahe Anhydride 
Pieramic Acid 
Picric Acid 
Potassium Acetate 
Potassium Bicarbonate 
Potassium Bichromate 
Potassium Bisulphatc 
Potassium Bisulphite 
Potassium Carbonate 
Potassium Chlorate 
Potassium Chloride 
Potassium Chromate 
Potassium Cyanide 
Potassium Ferricvanidc 
Potassium Ferrocyanide 
Potassium Hydroxide 
Potassium Iodide 
Potassium Metabisiilphite 
Potassium Muriate 
Potassium Nitrate 
Potassium Oxalate 
Potassium Permanganate 
Potassium Prussiate, Red 
Potassium Prussiate, Yellow 
Potassium Sulphate 
Potassium Tartrate 
Potassium Thiocyanate 
Propyl Alcohol 
Piopvleire Diamine 
Piussic Acid 
Pj ridiiie 
Pyrogalhc.Acid 
Pj roligireous Acid 
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Quinaldme 

Quinoline 

Quinone 

Resoicin 

Ricin oleic Acid 

Salicylaldehyde 

Salicylic Acid 

Soda Ash 

Soda Caustic 

Sodium Acetate 

Sodium Aliiminatc 

Sodium Aluminium Sulphate 

Sodium Arsenate 

Sodium Benzoate 

Sodium Bichromate 

Sodium Bifluoiide 

Sodium Bisulphate 

Sodium Bisulphite 

Sodium Boiate 

Sodium Bromide 

Sodium Carbonate 

Sodium Chloride 

Sodium Chromate 

Sodium Cyanide 

Sodium Ferncyaiiide 

Sodium Ferrocjanide 

Sodium Fluoride 

Sodium Foimate 

Sodium Hypochlorite 

Sodium Hyposulphite 

Sodium Iodide 

Sodium Nitrate 

Sodium Nitrite 

Sodium Perborate 

Sodium Peroxide 

Sodium Phosphate 

Sodium Prussiate, Red 

Sodium Prussiate, Yellow 

Sodium Salicylate 

Sodium Silicate 

Sodium Sulphate 


Sodium Sulphide 
Sodium Sulpliitc 
Sodium Tluosul]ilwte 
Sodium Tungstate 
Starch 
Steal 1C Acid 
Strontium Carbonate 
Stiontium Oxide 
Succinic Acid 
Succmie Anhydride 
Sulphanihc Acid 
Sulphui 

Sulphur Moiiochloiide 

Sulphui ic Asid 

Sulphurous Acid 

Tannic Acid 

Tartaric Acid 

Tetrachlorethylen e 

Thallium Sulphate 

Thioglycollic Acid 

Thiourea 

Thymol 

Tin Chloride 

Tin Oxide 

Titanium Dioxide 

Titanium Tetrachloride 

Tolidme 

Toluidine 

Toluol 

Triacetin 

Tnchlorethylene 

Tncresyl Phosphate 

Triethanolamme 

Triethylene Glycol 

Tnethylene Tetramine 

Tungstic Acid 

Turpentine 

Urea 

Vanadium Penloxide 
Vinyl Acetate 
Xylol 
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Zmc Acetate Zinc Dust 

Zmc Carbonate Zinc OkicIc 

Zinc Chloride Zmc Sulphate 

Zmc ChioiViate 

IV COSMETICS PERFUMES AND TOILET 
PREPARATIONS 


Acetone 

Acetophenone 

Alphanaphthol 

Ammonia Aqua 

Ammonium Bichromate 

Ammonium Carbonate 

Ammonium Chloriclc 

Amyl Acetate 

Amyl Alcohol 

Anethol 

Anihiie Oil 

Anthranihc Acid 

Antimony Potassium Tartrate 

Barium Carbonate 

Bentonite 

Benzalehyde 

Benzidme 

Benzidine Sulphate 

Benzoic Acid 

Benzol 

Benzophenone 
Benzoyl Chioride 
Benzyl Acetate 
Benzyl Alcohol 
Benzyl Chloride 
Bora'^ 

Boric Acid 
Butyl Acetate 
Butyl Alcohol 
Butyl Lactate 
Butyl Propionate 
Calcium Carbonate 
Calcium Peroxide 
Calcium Phosphate 


Calcium Pyioiihosiihatf 
Calcium Resmatt, 
Carbolic Acid 
Carbonyl Chloride 
Castor Oil 
Caustic Potash 
Ceresin Wax 
Cetyl Alcohol 
Cinnamic Acid 
Cinnamic Alcohol 
Cochuieal 
Coumarin 
Cresol 

Dibutyl Phthalate 
Diethyl Phthalate 
Dimtiochloi obenzene 
Epsom Salt 
Ether 

Ethyl Acetate 
Ethyl Acetoacetate 
Ethyl Alcohol 
Ethyl Benzoate 
Ethyl Formate 
Ethyl Oxalate 
Ethylene Glycol 
Eugenol 
Fuller’s Earth 
Fusel Oil 
Glycerine 

Glyceryl Monoricinoleate 
Glyceryl Monostearate 
Glyceryl Tnstearate 
Guanidinp Carbonate 
Hydriodie Acid 
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H>drobiotnic Acid 
Hydiochloiic Acid 
Hydiogcn Pei oxide 
loiioiie 

Iso butyl Alcohol 

Liiuolin 

Lecithin 

Lithimn Stearate 
Lithophone 
Magnesium Carbonate 
Magnesium Oxide 
Magnesium Sulphate 
Menthol 

Meieury Oxide, Red 
Mercury Nitrate 
Methyl Acetate 
Methyl Acetone 
Methyl Benzoate 
Methyl Chloride 
Methyl Salicylate 
Methylene Chloride 
Mineral Oil 
Monoethaiiokmuie 
Octyl Alcohol 
Oleic Acid 
Ozokerite Wax 
Paraffin Wax 
Petrolatum 
Phenol 

Phosphoric Acid 
Phosphorus Trichloride 
Phthahe Anhydride 
Pine Oil 

Potassium Bichromate 
Potassium Carbonate 
Potassium Hydroxide 
Potassium Permanganate 


Potassium Sulphate 
Propyl Alcohol 
Piopjleue Glycol 
Pyrogallic Acid 
Resorcin 

Resorcinol Monoacetate 
Salicylic Acid 
Saponin 
Sihci Nitrate 
Soda Ash 
Soda Caustic 
Sodium Benzoate 
Sodium Bichromate 
Sodium Bisulphite 
Sodium Borate 
Sodium Pei borate 
Spermaceti Wax 
Starch 
Stearic Acid 
Succinic Acid 
Sulphuric Acid 
Talc 

Tartar Emetic 

Tetrapotassium Pvrophosphal 

Tetrasodium Pyrophosphate 

Thymol 

Tin Peroxide 

Titanium Dioxide 

Toluol 

Triacetm 

Trichlorethylene 

Triethanolamine 

Turpentine 

Zuic Carbonate 

Zinc Oxide 

Zinc Stearate 


V FOOD PRODUCTS AND BEVERAGE INDUSTRY 
Acetic Acid Albumen, Bipod 

Agar Albumen, Egg 
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Alum Ammonia 

Alum Potash 

Alum, Sodium 

Aramoazobcnzenc 

Ammonia Anhydious 

Ammonium Bejizoate 

Ammonium Bicarbonate 

Ammonium Carbonate 

Ammonium Fluoride 

Ammoniura’Gluconate 

Ammonium Phosphate 

Ammonium Silicofluoride 

Amyl Acetate 

Amyl Alcohol 

Anethol 

Btntonite 

Benzaldehyde 

Benzoic Acid 

Benzyl Benzoate 

Benzyl Para Hydroxy Benzoate 

Borax 

Bone Acid 

Butane 

Butyl Para Hydroxybenjioate 

Calcium Bronude 

Calcium Carbide 

Calcium Carbonate 

Calcium Chloride 

Calcium Hypochlorite 

Calcium Bactate 

Calcium Sulphate 

Calcium Phosphate 

Calcium Pyrophosphate 

Carbolic Acid 

Carbon Dioxide 

Casern 

Charcoal 

Citrie Acid 

Obchmeal 

Corn Sugar 

Corn Syrup 


Coumaiin 
Cream of Taitai 
Dipentene 
Epsom Salt 
Ethyl Acetate 
Ethyl Alcohol 
Eth5dene Dichloride 
Formaldehyde 
Formic Acid 
Gelatm 
Glauber’s Salt 
Glycerine 

Hj'drogen Peroxide 
Isinglass 
Isobutyl Alcohol 
Lactic Acid 
Lactose 
Lecithin 
Linseed Oil 
Lithimn Caibonate 
Lithium Chloride 
Lithium Citrate 
Lithium Nitrate 
Magnesium Chloride 
Magnesium Oxide 
Magnesium Sulphate 
Menthol 
Methyl Acetate 
Methyl Sahcylate 
Milk Sugar 
Mineral Oil 
Para-Coumarone 
Paraffin Wax 
Pectm 
Phenol 

Phosphoric Acid 
Potassium Bicarbonate 
Potassium Bisulphate 
Potassium Bitartrate 
Potassium Carbonate 
Potassium Metabisulphite 
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Potasbiuni Miiiiatc 
Potassium Nitiate 
Potassium Permanganate 
Potassium Phosphate 
Potassium Sodium Tartiate 
Propylene Glycol 
Pyroligneous Acid 
Rochelle Salt 
Saccharine 
Salicylic Acid 
Saponin 

Sodium Acetate 
Sodium Acid Pyiophosphate 
Sodium Aluminium Sulphate 
Sodium Benzoate 
Sodium Bicarbonate 
Sodium Bifluonde 
Sodium Bisulphate 
Sodium Bisulphite 
Sodium Borate 
Sodium Chloride 
Sodium Citiate 

VI GLASS, CERAMICS, 
Alum Ammonia 
Alum Potash 
Alum Sodium 
Aluminium Chloride 
Aluminium Fluoiide 
Aluminium Hydroxide 
Aluminium Oxide 
Aluminium Powder 
Aluminium Sdicofluoiide 
Alummium Sulphate 
Aluminium Sulphocyanide 
Ammonia Aqua ' 

Ammonia Billuotide 
Ammonium Carbonate 
Ammonium Fluoride 
Ammoiinlm Vanadate 
Antimony Fluoride 


Sodium Fluoiidc 
Sodium Gluconate 
Sodium Hvpochloiile 
Sodium Melaphosplidte 
Sodium Nitrate 
Sodium Nitiitc 
Sodium Perboiate 
Sodium Phosphate 
Sodium Silicate 
Sodium Sulphate 
Sodium Sulphite 
Spermaceti Wax 
Starch 
Sulphiii 

Sulphur Dioxide 
Sulphuric Acid 
Sulphurous Acid 
Tannic Acid 
Tartaric Acid 
Thymol 
Vanillin 


PORCELAIN AND POTTER! 
Antimonj^ Oxide 
Antimony Sulphide, Black 
Aisenic Acid 
Arsenic Tnchlonde 
Arsenic White 
Barium Carbonate 
Barium Chromate 
Barium Fluoride 
Barium Hydroxide 
Barium Nitrate 
Barium Oxide 
Barium Sulphate 
Barytes 
Bentonite 
Borax 
Boric Acid 
Butyl Acetate 
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Cadmium Nitrate 
Cadmium Oxide 
Cadmium Sulphide 
Calcium Carbonate 
Calcium Phosphate 
Calcium Eesinate 
Carbonyl Chloride 
Cellulose Acetate 
Chlorine 
Chromic Acid 
Chiommm Oxide 
Chromium Sulphate 
Cobalt Carbonate 
Cobalt Nitrate 
Cobalt Oxide 
Cobalt Sulpliate 
Copper Acetate 
Copper Oxide 
Cryohte 
Epsom Salt 
Ferrous Sulphate 
Ferrous Sulphide 
Formaldehyde 
Gold Chloride 
Gold Cyanide 
Gold Sodium Chloride 
Hydrochloric Acid 
Hydrofluoric Acid 
Hydrofluosihoic Acid 
Iron Oxide 
Lead Carbonate 
Lead Chromate 
Lead Oxide, Red 
Lead Sulphate Basic 
Litharge 

Lithium Fluoride 
Lithium Nitrate 
Magnesium Carbonate 
M3.gnesium Chloride 
Magnesium Fluoride 
Magnesium Oxide 


Magnesium Silicate 
Magnesium Sihcofluoiide 
Magnesium Sulpliate 
Manganese Dioxide 
Manganese Nitrate 
Manganese Oxide 
Manganese Siiljihate 
Mercuric Oxide, Red 
Mercurious Chloride 
Methylene, Blue 
Molybdic Acid 
Nickel Carbonate 
Nickel Oxide 

Nickel Salts Single and Double 
Palladium Chloride 
Phosphoric Acid 
Potassium Acetate 
Potassium Bichromate 
Potassium Caibonate 
Potassium Fluoride 
Potassium Nitrate 
Potassium Silicate 
Potassium Sulphate 
Selenium 
Silver Nitiate 
Soda Ash 
Soda Caustic 
Sodium Aluminate 
Sodium Aluimnium Sulphate 
Sodium Antimomate 
Sodium Bicarbonate 
Sodium Bifluondc 
Sodium Borate 
Sodium Chloride 
Sodium Fluosilioate 
Sodium Phosphate 
Sodium Silicate 
Sodium Silicofluonde 
Sodium Stannate 
Sodium Sulphate 
Strontium Carbonate 
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Strontium OMtle 
Strontium Suljihate 
Sulphui 1C Acifl, 

Talc 

Thallium Suljihn te 
Tin Chloiidc 
Tin Oxide 
Tin Peroxide 
Tin Tetrachloride 
Titanium Dioxide 
Titanium Tctrachloiide 


Acetic Acid 

Alum Potash 

Alum Potash Chrome 

Alum Sodium 

Aluminium Hydioxide 

Aluminium Sulphate 

Ammonia Aqua 

Ammonium Bichromate 

Ammonium Bromide 

Ammonium Perchlorate 

Ammonium Vanadate 

Amyl Acetate 

Anilme Oil 

Barium Chloride 

Barium Sulphate 

Barytes 

Benzol 

Blanc Fixe 

Borax 

Butyl Lactate 
Cadmium Bromide 
Cadmium Iodide 
Calcium Carbonate 
Carbohe Acid 
Carbon Black 
Carbon Tetrachloride 
Caustic Potash 
Ceresin Wax 


Turpentine 
Ultraiiiaime Blue 
Uianium Oxide 
Vanadium Pentoxide 
Vanadium Sulphate 
Vinyl Acetate 
Zme Carbonate 
Zinc Chloride 
Zme Oxide 
Zinc Sulphate 
Zinc Sulphide 

AND LITHOGRAPHY 

Chaicoal 
Chlorine 
Chlormetaciesol 
Chromic Acid 
Chromium Oxide 
Chromium Sulphate 
Citric Acid 
Cobalt Acetate 
Cobalt Chloride 
Cobalt Nitrate 
Cochineal 
Collodion 
Copper Acetate 
Coppei Sulphate 
Cresol 

Cyclohexauol 
Epsom Salt 
Ethyl Alcohol 
Patty Acids 
Feme Chloiide 
Ferrous Sulphate 
Gallic Acid 
Glauber’s Salt 
Glycerine 
Gum Rosm 
Hydrocholouc Acid 
Hydrogen Peroxide 
lodirie 


VII INKS, PENCILS 
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lion anrl Ainniomum Citrate 

Iron and Ammonium 0\alnle 

Iron and Potassium Oxalate 

lion and Sodium Oxalate 

Iron Oxide 

Isinglass 

Lead Acetate 

Lead Linoleatc 

Lead Nitiate 

Lead OxideJ Red 

Lecithin 

Linseed Oil 

Litharge 

Lithophone 

Magnesium Carbonate 

Magnesium Sulphate 

Mineral Spirits 

Mineral Turpentuie 

Monoamyl Naphthalene 

Nickel Chloride 

Nitric Acid 

Oxalic Acid 

Ozokertite Wax 

Palladium Chloride 

Phenol 

Phosphoric Acid 
Potassium Bichromate 
Potassium Eitartrate 
Potassium Oarbonate 
Potassium Chlorate 
Potassium Chromate 
Potassium Cyanide 
Potassium Perrocyanide 

VIII LEATHER AND 

Acetic Acid 
Acetone 

Albumen, Blood 
Albumen, Egg 
Alum Ammonia 
Alum Ammonia Chrome * 


Potassium Hydioxide 
Potassium Iodide 
Potassium Mctabisulplute 
Potassium Piussiate Vellon 
Piussian Blue 
Pyiogallie Acid 
Rosin 

Silvei Nitiate 
Soda Ash 
Soda Caustic 

Sodium Aluminium Sulpliate 
Sodium Arsenate 
Sodium Bichromate 
Sodium Borate 
Sodium Chromate 
Sodium Ferricyamde 
Sodium Feriocyamde 
Sodium Prussiate Red 
Sodium Prussiate, Yellow 
Sodium Sulphate 
Sodium Sulphide 
Sodium Sulphite 
Sulphuric Acid 
Tannic Acid 
Tm Chloride 
Tributyl Phosphate 
Turpentme 
Ultrainarme, Blue 
Vanadium Pentoxide 
Wood Rosin 
Xjlol 
Zinc Oxide 
Zme Stearate 

TANNING INDUSTRY 

Alum Potash 
Alum Sodium 
Alummium Nitrate 
Aluminium Sulphate 
Ammonia Aqua 
Ammonium Carbonate 



S-ili LCONOMIl PKOSPLCTIb OI LIJLAIlCiL I\DUSTE11’S 


Ammonmra Chloride 
*Vinmoniuni Lactate 
Amy] Acetate , 

Antimony Potassium Tarliate 

Barium Cliloride 

Barium Sulphate 

Bciiytcs 

Benyol 

Bleaching Powder 
Bora\ 

Boric Acid 
Butyl Acetate 
Butyl Alcohol 
Calcium Hypothloiite 
Calcium Resinate 
Carbolic Acid 
Carbon, Black 
Carbon Tetrachloride 
Casein 
Castor Oil 
Cellulose Acetate 
Chlorophyll 
Chromium Acetate 
Chromium Chloride 
Collodion 
Copper Sulphate 
Cresol 

Cyclohexanol 
Dichloromethane 
Epsom Salt 
Ethyl Acetate 
Ethyl Alcohol 
Ethylene Glycol 
Ferric Sulphate 
Ferrous Sulphate 
Formaldehyde 
Formic Acid 
Furfural 
Gallic Acid 
Glauber’s Salt 
Glycerine 


Gtyceryl Monoricmoleate 

Glj ceryl Monosteaiate 

Plydioohloric Acid 

Hydrogen Peroxide 

Iodine 

Iron Oxide 

L.ictic Acid 

Lanolin 

Lead Nitrate 

Lime 

Lmseed Oil 
Litharge 
Lithophone 
Magnesium Shlphate 
Manganese Acetate 
Methyl Acetate 
Mineral Spirits 
Mnieral Turpentme 
Monoamyl Amine 
Montan Wax 
Naphthalene 
Oleic Acid 
Oxalic Acid 
Ozokerite Wax 
Petrolatum 
Phenol 

Phenol Sulphomc Acid 
Picric Acid 

Potassium Bichromate 
Potassium Bisulphite 
Potassium Carbonate 
Potassium Chromate 
Potassium Ferncyamde 
Potassium Permanganate 
Potassium Prussiate Red 
Potassium Titanium Oxalate 
Salicylic Acid 
Soda Ash 
Soda Caustic 

Sodium .Muminium Sulphate 
SodiurS Arseni I c 
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Sodium Bichi ornate 

Stearin 

Sodium Bisulpliate 

Sulphm 

Sodium Bisulphite 

Sulphur Dioxide 

Sodium Boiate 

Sulphuric Acid 

Sodium Chloiate 

Sulphurous Acid 

Sodium Chloridf 

Talc 

Sodium Chromate 

Tannic Acid 

Sodium Feiiocyamde 

Tartar Emetic 

Sodium Hypochloiite 

Tartaric Acid 

Sodium Hyposulphite 

Titanium Potassium Oxalate 

Sodium Metaphospliate 

Toluol 

Sodium Nitrate 

Tnchlorothylene 

Sodium Oxalate 

Turkey Red Oil 

Sodium Phosphate ’ 

Turpentme 

Sodium Prussiate Yellow 

Ulti amarine Blue 

Sodium Silicate 

Vinyl Acetate 

Sodium Sulphate 

Xylol 

Sodium Sulphide 

Zinc Oxide 

Sodium Thiosulphate 

Zme Sulphide 

IX LINOLEUM 

AND OIL CLOTH 

Alummiuni Sulphate 

Litharge 

Amyl Acetate 

Lithophone 

Barium Carbonate 

Magnesium Caibonate 

Barium Chloride 

Pine Tai 

Barium Sulphate 

Potassium Bichromate 

Barytes 

Rosm 

Calcium Carbonate 

Tale 

Carbon Tetrachloride 

Ultramarine Blue 

Copper Acetate 

Zme Chiomate 

Ethyl Acetate 

Zinc Oxide 

Iron Oxide 

Zinc Stearate 

Linseed Oil 

Zinc Sulphide 


X MATCHES, EXPLOSIVES, PYROTECHNICS 
AND FIREWORKS 

Alum Potash Aramonimn Nitrate 

j!?lum Sodium Ammonium Oxalate 

Almmnium Powder Ammonium Perchlorate 

Amiuoaium Bichromate Amyl Acetate 
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Aniline Oil 
Anthracene 
Antimony biilpliate 
Antimony Sulpliide, Black 
Antimony Sulphide, Golden 
Barium Carbonate 
Barium Chlorate 
Baiium Chloiide 
Barium Chi ornate 
Barium Nitrate 
Cadmium Sulphide 
Calcium Carbide 
Calcium Nitiate 
Carbolic Acid 
Carbon Bisulphide 
Carbon Black 
Carbon Dioxide 
Caustic Potash 
Cellulose Nitrate 
Chromium Oxide 
Copper Carbonate 
Cresol 

Diethylene Gljcol 
Dmitrotoluene 
Epsom Salt 
Etlier 

Ethyl Acetate 
Ethyl Alcohol 
Formaldehyde 
Fusel Oil 
Glycerine 
Hexachlorethane 
Hydrochloric Acid 
Iron Oxide 
Lead Chromate 
Lead Nitrate 
Lead Oxide, Red 
Lead Peroxide 
Litharge 
Lithium Chloride 
Lithium Nitrate 


Magnesium Nitiute 
Mcignefium Sulphate 
Manganese Dioxide 
Meicurous Chloiide 
Meta Cresol 
Methyl Ethyl Ketone 
Naphthenic Acid 
Nitrobenzene 
Nitrocellulose 
Oxalic Acid 
Perchloric Acid 
Phenol 

Phosplionc Acid 
Phosphorus, Tied and Yellow 
Phosphoiic Pentasulphide 
Phosphorus Sesquisulphide 
Picric Acid 

Potassium Biehi ornate 
Potassium Carbonate 
Potassium Chlorate 
Potassium Feirocyanidc 
Potassium Hydroxide 
Potassium Nitrate 
Potassium Oxalate 
Potassium Perchlorate 
Potassium Prussiate, Yellow^ 
Prussian Blue 

Sodium Aluminium Sulphate 
Sodium Bichromatr 
Sodium Chloiate 
Sodium Nitrate 
Sodium Oxalate 
Sodium Sulphocjamde 
Sodium Thiocyanate 
Stearic Acid 
Strontium CUoride 
Strontium Nitrate 
Strontium Oxalate 
Strontium Oxide 
Strontium Peroxide 
Strontium Sulphate 
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Sulphui 

Talc 

Toluol 

XI METAL 

Ammonia Aqua. 

Ammonium Chloiidc 
Ammonium Persulphate 
Ammonium Suliihide 
Anunonium Thiocyanate 
Antimony Sulphide Black 
Barium Carbonate 
Barium Chloride 
Barium Peroxide 
Barium Sulphate 
Barytes 
Bauxite 
Bentonite' 

Borax 

Butane 

Calcium Carbide 
Calcium Chloride 
Calcium Cyanide 
Calcium Molybdate 
Calcium Sulphate 
Carbon Black 
Carbon Dioxide 
Charcoal 
Chlorine 
Chromic Acid 
Chromium Oxide 
Copper Carbonate 
Copper Cyanide 
Copi>er Oxide 
Copper Sulpliate 
Creaylic Acid 
Diamylamme 
Fatty Acids 
iFeirie Sulphate 
Ferrous Chloride 
Hydrofluoric Acid 


Ultiamaime Blue 
Uiea 

Zme Oxide 
INDUSTRY 

Iioii and Ammonium Sulphate 

Iron Oxide 

Lead Oxide, Red 

Lead Peroxide 

Lime 

Linseed Oil 
Magnesium Oxide 
Manganese Dioxide 
Molybdic Acid 
Nickel Caibonate 
Nickel Cyanide 

Nickel Salts Single and Doulile 
Nitric Acid 
Ozokerite Wax 
Phosphoric Acid 
Potassium Bisulphate 
Potassium Cyanide 
Potassium Feiricyaiiide 
Potassium Fcirocyamdc 
Potassium Muriate 
Potassium Nitiate 
Potassium Prusswte, Red 
Potassium Prussiate, YelloM 
Rosin 

Silver Cyanide 
Soda Ash 
Soda Caustic 
Sodium Bichi ornate 
Sodium Bisulphate 
Sodium Borate 
Sodium Chloride 
Sodium Cyanide 
Sodium Ferrocyamde 
Sodium Nitrate 
Sodium Phosphate 
Sodium Prussiate, Yellow 
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Sodium Silicate 

Till Peioxidc 

Sodium Sulphide 

Tungstic Acid 

Sulphui 

Vm-yl Acetate 

Sulphuiic Acid 

Zinc Ammonium Chloride 

Sulphui ous Acid 

Zinc Chloiide 

Tetra Sodium Pviophosphite 

Zinc Cyanide 

Thioglyc oUic Acid 

Zinc Dust 

Tin Chloride 


XII PAINTS, VARNISHES AND LACQUERS 

Acetanilide 

Beiizjd Alcohol 

Acetic Acid 

Blanc Fixe 

Acetic Aiihjdnde 

Bone Black 

Acetone 

Borax 

Acetylene Tetrachloride 

Butane 

Alum Potash 

Butyl Acetate 

Alum Sodium 

Butyl Alcohol 

Aluminium Acetate 

Butyl Lactate 

Ahimmiura Oleate 

Butyl Oleate 

AUiraimum Oxide 

Butyl Phosphate 

Aluminium Powder 

Butyl Propionate 

Aluminium Stearate 

Butvl Stearate 

Ammoazoben^ene 

Cadmium Oxide 

Amyl Acetate 

Cadmium Sulphide 

Amyl Alcohol 

Cadmium Tungstate 

Amyl Chloride 

Calcium Bromide 

Aniline Oil 

Calcium Carbonate 

Antimony Oxide 

Calcium Chloride 

Antimony Sulphide, Black 

Calcium Hydroxide 

Antimony Sulphide, Golden 

Calcium Lmoleate 

Arsenic Dissulpliide, Yellow- 

Calcium Oleate 

Asphalt 

Calcium Resinate 

Barium Carbonate 

Calcium Sulphate 

Barium Chloride 

Carbolic Acid 

Barium Chromate 

Carbon Bisulphide 

Barium Sulphate 

Carbon Black 

Barium Sulphide 

Carbon Tetrachloride 

Barytes 

Casern 

Bauxite 

Castor Oil 

Benzol 

Cellulose Acetate 

Benzyl Acetate 

Cellulose Nitrate 
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Ctiesm Wax 
Charcoal 
Chiomiinn Oxide 
Chromuiiri Sulphate 
Cobalt Acetate 
Cobalt Blue 
Cobalt Caibonate 
Cobalt Chromate 
Cobalt Hydrate 
Cobalt Lmoleate 
Cobalt Naphthenate 
Cobalt Nitrate 
Cobalt Oleate 
Cobalt Oxide 
Cobalt Resmate 
Cobalt Sulphate 
Copper Acetate 
Copper Acetoarsemte 
Copper Arsenite 
Coppei Carbonate 
Copper Cyanide 
Coppei Hydroxide 
Copper Nitrate 
Copper Oxide 
Copper Sulphate 
Cresol 

Cyclohexane 
Cyclohexanol 
Cycloliexaixme 
Diacetone Alcohol 
Dianiyl Phthalatc 
Diamylamme 
Bibutyl Ethyl Phthalate 
Bibutyl Ether 
Dibutyl Oxalate 
Dibutyl Phthalate 
Dichlorethyl Etlier 
Dichloro - diphenyl — triehlo- 
rethane 

Dichloromethane 
Diethyl Carbonate 


Dicth\l Oxalate 
Diethyl Phthalate 
Diethylene Glycol 
Dimethyl Phtlflil ite 
Ether 

Ethyl Acetate 
Ethyl Alcohol 
Ethyl Cellulose 
Ethyl Lactate 
Ethyl Oxalate 
Ethylene Glycol 
Fatty Acid 
Feme Chloride 
Feme Hydroxide 
Feme Sulphate 
Ferious Sulphide 
Formaldehyde 
Fuller’s Earth 
Furfural 
Fusel Oil 

Glyceryl Phthalatc 
Heptane 
Hexane 
Hexone 

Hydrofluosilicic Acid 
Iron Oxide 
Isobutyl Acetate 
Isobutyl Alcohol 
Isobutyl Propionate 
Isopropyl Acetate 
Isopiopyl Alcohol 
Isopropyl Ethel 
Lead Acetate 
Lead Caibonate 
Lead Chromate 
Lead Lmoleate 
Lead Naphthenate 
Lead Nitrate 
Lead Oleate 
Lead Oxide, Red 
Lead Stearate 
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Lead Resmale 
Lead Sulphate, Basic 
Lecithin 
Lime 

Linoleic Acid 
Linseed Oil 
Litharge 
Litliophone 
Magnesium Carbonate 
Magnesium Oxide 
Magnesium Silicate 
Magnesium Stearate 
Maleic Anhydride 
Manganese Acetate 
Manganese Carbonate 
Manganese Chloride 
Manganese Bioxide 
Manganese Lmoleate 
Manganese Naphthenate 
Manganese Oxide 
jManganese Sulphate 
Mercuric Oxide, Red 
Mercury Sulphide, Red 
Methyl Acetate 
Methyl Acetone 
Methyl Cyclohexane 
Methyl Cyclohexanone 
Methyl Ethyl Ketone 
Methyl Isobutyl Ketone 
3Iethylene Chloride 
Mineral Oil 
Mineral Spirits 
Mihcral Turpentme 
Montan Wax 
Naphthalene 
Naphthenic Acid 
Nickel Salts Single and Double 
Nitrocellulose 
Octyl Alcohol 
Oleic Acid 

Orthodichlorbenzene 


Ozokeiitc Wax 
Paia Coumaroiie 
Pan's Giecii 
Perchlorethylene 
Petiolatum 
Phenol 

Phtlialic Anhydiide 
Pine Oil 
Pmc Tai 

Polyvinyl Alcohol 
Potassium Bichromate 
Potassium Chromate 
Potassium Perrocyanide 
Potassium Prussiate, Yellow 
Potassium Silicate 
Potassium Thiocyanate 
Propyl Alcohol 
Propleiie Bichloride 
Prussian Blue 
Pj^nduie 
Rosin 
Soda Ash 
Soda Caustic 

Sodium Aluminium Sulphate 
Sodium Bichi ornate 
Sodium Boiate 
Sodium Chromate 
Sodium Ferricyamde 
Sodium Fenocyanide 
Sodium Fluoride 
Sodium Molybdates 
Sodium Nitiate 
Sodium Phosphate 
Sodium Prussiate, Red 
Sodium Prussiate, Yellow 
Sodium Silicate 
Sodium Stearate 
Strontium Oxide 
Sulphur 

Sulphur Monochloride 
Talc 
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Tc ti achlorcthylcue 
Tin Pcioxide 
Titanium Dioxide 
Toluol 
Tiucetm 
Tributyl Citiate 
Tiibutyl Phosphate 
Trichlorethylene 
Tnciesyl Phosphate 
Triethyl Phosphate 
Triethelene Glycol 
Triphenyl Phosphate 
Turpentine 

XIII PAPER 

Alum Ammonia 
Alum Potash 
Alum Sodium 
Aluminium Hydroxide 
Aluminium Powdti 
Aluminium Sulphate 
Ammonia Aqua 
Ammonium Vanadate 
Amyl Acetate 
Baiium Carbonate 
Barium Sulphate 
Barytes 
Blanc Fixe 
Bleaching Pewyder 
Borax 

Butyl Acetate 
Butyl Phosphate 
Cadmium Sulphide 
Calcium Carbonate 
Calcium Chloride 
Calciupi Hypochlorite 
Calcium Resmate 
Carbon Black 
Caustic Potasb 
Ceresin Wax 
Chlorine 


Ultraniaimc Blue 
Vinyl Acetate 
Xylol 

Zinc Chloride 
Zinc Chromate 
Zinc Lmoleate 
Zinc Najihthcnate 
Zinc Oleate 
Zinc Oxide 
Zinc Palmitatc 
Zme Stearate 
Zinc Sulphate 
Zinc Sulphide 

AND PULP INDUSTRY 

Copper Arsenite 
Copper Carbonate 
Copper Hydroxide 
Copper Oxide 
Diethylene Glycol 
Epsom Salt 
Foimaldehyde 
Glaubei s Salt 
Glycerme 

Glyceryl Mononcmoleate 
Glyceryl Monosteaiate 
Glyceiyl Tnstearate 
Hydrofluoric Acid 
Iodine 
Iron Oxide 
Lead Chromate 
Lime 

Magnesium Carbonate 
Magnesium Chloride 
Magnraium Oxide 
Magnesium Sulphate 
Manganese Oxide 
Monoamylamine 
Montan Wax 
Ozokerite Wax 
ParalBii Wax 
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Pme Tar 

Sodium Silicate 

Polyvinyl Alcolio] 

Sodium Sulphate 

Potassium Chloiate 

Sodium Sulphide 

Potassium Cyanide 

Sodium Sulphite 

Potassium Feriicyanidc 

Sodium Thiosulphate 

Potassium Piussiate, Red 

Starch 

Piussian Blue 

Stearin 

Rosin 

Strontium Sulphate 

Salicylic Acid 

Sulphuric Acid 

Soda Ash 

Talc 

Soda Caustic 

Tannic Acid 

Sodium Aluminate 

Titanium Dioxide 

Sodium Aluminium Sulphate 

Tiiphenyl Phosphate 

Sodium Borate 

Ultramariiiie Blue 

Sodium Chloiide 

Viiivl Acetate 

Sodium Hypochlorite 

Zinc Chloride 

Sodium Hj posulphite 

Sodium Metasilicatc 

Zinc H> drosulphite 


XIV PETROLEUM INDUSTRY 


Acetone 

Alphanaphthylarame 
Alphanitronaphthaleue 
Aluminium Chloride 
Alummium Hydrovide 
Aluminium Oleate 
Aluminium Stearate 
Aluminium Sulphate 
Ammonia Aqua 
Bauxite 
Bentonite 
Benzol 
Bone Black 
Calcium Carbonate 
Calcium Chloride 
Carbon Activated 
Carbon Bisulphide 
Carbon Tetrachloride 
Charcoal 
Chlorine 
Copper Oxide 


Cresol 

Cresylic Acid 
Cyclohe\anol 
Ethyl Alcohol 
Fatty Acids 
FuUer’s Eaith 
Lead Naphthenate 
Lime 
Litharge 
Naphthenic Acia 
Nitrobenzene 
Oleic Acid 
Ozokerite Wax 
Palxmtic Acid 
Petrolatum 
Phenol 

Phosphoric Acid 
Rosin Oil 
Selenium 
Soda Caustic 
Sodium Bichromate 



CIIEMICAIS BEQUIBEli IN INDUSTBIES 


35S 


Sodium Metaphosphnte Tale 

Sodium Silicate Tannic Acid 

Sulpliui , Turpentine 

Sulphuric Acid Zinc Chloride 

Sulphurous Acid 

XV PHARMACEUTICAL INDUSTRY 


Acetanude 
Acetanilide 
Acetic Acid 
Acetic Anhydride 
Acetone 
Acetophenone 
Acetophenetidui e 
Acetyl Chloride 
Agar 

Allyl Alcohol 
Aluminium Chloride 
Ammonia Aqua 
Ammonium Acetate 
Ammonium Benzoate 
Ammonium Bicarbonate 
Ammonium Carbonate 
Ammomum Bromide 
Ammonium Chloride 
Ammonium Phosphate 
Ammonium Silicofluoride 
Amhne Oil ^ 

Anthranihc Acid 
Arsenic Trichloride 
Arsenic White 
Bentonite 
Benzaldehyde 
Benzidine 
Benzoic Acid 
Benzoic Anhydtide 
Benzol 

Benzoyl Chloride 
fienzyl Alcohol 
Benzyl Benzoate 
Benzyl Chloride 


Benzyl Para Hydroxy Benzoate 

Beta-Naphthol 

Borax 

Boric Acid 

Broimnc 

Butyl Alcohol 

Butyl Paia Hvdioxj Benzoate 

Calcium Bromide 

Calcium Phosphate 

Carbolic Acid 

Carbonyl Chloride 

Castor Oil 

Citric Acid 

Cochineal 

Collodion 

Cream ot Tartar 

Cresol 

Cresyhc Acid 
Diethyl Oxalate 
Dipentene 
Ether 

Ethyl Acetate 
Ethyl Acetoacelcite 
Ethyl Alcohol 
Ethyl Carbamate 
Ethyl Formate 
Ethyl Lactate 
Ethylene Dichloride 
Fatty Acids 
Ferric Chloride 
Ferric Hydroxide 
Feme Nitrate 
Formaldelivdc 
Gallic Acid 
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Gelatin 
Glauber’s Salt 
G^rcenne 

Hexamethylenetetramine 
Hydriodic Acid 
Hjdrobromic Acid 
Hydrochloric Acid 
Hydrocyanic Acid 
Hydrogen Peroxide 
Hydroqumone 
Indol 
Iodine 

Iron and Ammonium Citrate 

Iron and Ammonium Sulphate 

Isoamyl Alcohol 

Lactic Acid 

Lactose 

Lanolin 

Lecithin 

Linseed Oil 

Lithium Carbonate 

Lithium Chloride 

Lithium Citrate 

Mageiisium Bromide 

Magnesium Peroxide 

Manganese Dioxide 

Menthol 

Mercuric Oxide, Red 
Mercurous Chloride 
Mercury Bisulphate 
Mercury Nitrate 
Mercury Sulphide, Red 
Methyl Bromide 
Methyl Chloride 
Methyl Salicylate 
Methylene Blue 
Methylene Chloride 
Milk Sugar 
Mineral Oil 
Molybdic Acid 
Monoethylamme 


Nitric Atid 
Oleic Acid 
Ozokerite Wax 
Paramidophenol 
Paraamidophenol Hydiothlo- 
iide 

Parachlor Meta Cresol 

Par Chlorophenol 

Para Cresol 

Paraffin Wax 

Paraformaldehyde 

Paraldehyde 

Paranitrophenol 

ParaphenefSdme 

Petrolatum 

Phenol 

Phenolphthalein 
Phenol Sulphonie Acid 
Phosphoric Acid 
Phosphorus Tiichloride 
Phthalic Acid 
Phthalic Anhydride 
Piciic Acid 
Potassium Acetate 
Potassium Bicarbonate 
Potassium Bitartrate 
Potassium Bromide 
Potassium Chloride 
Potassium Iodide* 

Potassium Metabisulplute 
Potassium Permanganate 
Potassium Persulphate 
Potassium Sodium Tartarate 
Potassium Sulphocyanide 
Potassium Thiocyanate 
Propylene Diamine 
Propylene Glycol 
Prussic Acid 
Pytidine 
Resorcin 
Bocfielle Salt 
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Rosin 

Sodium Sulphocyanide 

Sacfhanne 

Sodium Thiocyanate 

Salicylic Apul 

Spermaceti Wa-^w 

Silver Nitrate 

Stearic Aeid 

Soda Ash 

Strontium Caibonate 

Soda Caustic 

Succinic Acid 

Sodium Acetate 

Succimc Anhydride 

Sodium Benzoate 

Sulphui 

Sodium Bicarbonate 

Sulphui Monochloiidc 

Sodium Bichromate 

Sulphune Acid 

Sddium Borate 

Talc 

Sodium Bromide 

Tannic \cid 

Sodium Carbonate^ 

Tar Oil 

Sodium Chloride 

Tartaric Acid 

Sodium Citrate 

Tetrasodium Pyiophosphatc 

Sodium Gluconate 

Thiocarbanilide 

Sodium Iodide 

Thiourea 

Sodium Nitrate 

Thjnnol 

Sodium Nitrite 

Tin Tetrachloride 

Sodium Peroxide 

Trichlorethylene 

Sodium Phosphate 

Urea 

Sodium Salicylate 

Zme Oxide 

Sodium Sulphate 

XVI PHOTOGRAPHIC INDUSTRY 

Acetaldehyde 

Ammonium Sulphide 

Acetic Acid 

Ammonium Thiocyanate 

Acetone ^ 

Amyl Acetate 

Acetylene Tetrachloride 

Barium Chloride 

Agar 

Benzaldehjde 

Alizarin 

Benzol 

Alphanaphthalamine 

Benzyl Chloride 

Alum Potash Chrome 

Blanc Fixe 

Aluminium Chloride 

Butyl Acetate 

Aluminium Powder 

Cadmium Bromide 

Aminoazobenzene 

Cadmium Chloride 

Ammonia Aqua 

Cadmium Iodide 

4^mmonium Bromide 

Cadmium Sulphide 

Ammonium Chromate 

Carbolic Acid 

Ammonium Iodide 

Cellulose Acetate 

Ammonium Persulphate 

Cellulose Nitrate' 
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Collodion 
Copper Nitiate 
Cresol 

Ethyl Acetate 

Ethyl Alcohol 

Ferrous Sulphate 

Formaldehyde 

Gallic Acid 

Glycerine 

Gold Chloride 

Gold Sodium Chloride 

Hydrobromic Acid 

Hydroqumone 

Iodine 

Lead Nitrate 
Linseed Oil 
Meta Cresol 
Nitrocellulose 
Palladium Chloride 
Paia Araidopheiiol 
Paraamidophcnol Hydro- 
chloride 
Paraffin Wax. 
Paramtrophenol 
Phenol 

Potassium Bichromate 
Potassium Bromide 
Potassium Ferrioyanidc 

XVII PLASTICS 
Acetic Acid 
Acetone 
Ammonia Aqua 
Amyl CliloTide 
Benzoic Acid 
Benzoyl-chloride 
Benzyl Benzoate 
Butyl Acetate 
Butyl Alcohol 
Butyl Steaiate 
CaliJram Stearate 


Potassium Iodide 
Potassium Metabisulplute 
Potassium Muriate 
Potassium Oxalate 
Potassium Permanganate 
Potassium Persuiiihate 
Potassium Prussiate Red 
Potassium Sulphocj^anide 
Pyrogallic Acid 
Silver Nitrate 
Sodium Acetate 
Sodium Bromide 
Sodium CarJjonate 
Sodium Chloride 
Sodium Citrate 
Sodium Fcrroeyanide 
Sodium Hyposulphite 
Sodium Iodide 
Sodium Nitrite 
Sodium Phosphate 
Sodium Prussiate, Yellow 
Sodium Sulphite 
Sodium Thiosulphate 
Sulphuric Acid 
Tartaric Acid 
Thallium Sulphate 
Thiourea 

Vanadium Pentoxide 

SYNTHETIC RESINS 
Carbolic Acid 
Cellulose Acetate 
Cresol 

Cresylic Acid 
Cyclohexanol 
Diacetone Alcohol 
Diamyl Phthalate 
Diamylamine 
Dibutoxy Ethyl Phthalate 
Dibutoxy Methane 
Hibutyl Phthalate 


AND 
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Dicliloimethane 
Diethyl Phthalate 
Diethylene Glycol 
Diethylervc’ Tnamino 
Dimethyl Phthalate 
Ethyl Acetate 
Ethyl Cellulose 
Fatty Acid 
Formaldehyde 
Furfural 
Glycerine 

Hexamethylenetetramine 
Isobutyl Benzoate 
Isopropyl Acetate 
Isopropyl Ether 
Linseed Oil 
Maleic Anhydride 
Mercury Sulphide 
Meta Cresol 
Monoamyl Naphthalene 
Naphthenic Acid 
Para Coumarone 


Paraformaldehyde 

Phenol 

Phthalic Anhydiide 
Pine Tar 

Polyvinyl Alcohol 
Succinic Anhydride 
Sulphur 
Sulphuric Acid 
Thiourea 
Triacetin 

Tnciesyl Phosphate 
Triethanolamine 
Triethyl Phosphate 
Tnethylene Glycol 
Tnphenyl Phosphate 
Tungstic Acid 
Ultramarme Blue 
Urea 
Vanillin 
Vinyl Acetate 
Zinc Sulphide 


XVIII 

Acetanilide 
Acetic Acid 
Ammonium Benzoate 
Alummium Chloride 
Ammonia At][ua 
Ammonium Carbonate 
Amyl Alcohol 
Aniline Oil 
Antimony Sulphide Golden 
Barium Sulphate 
Barium Sulphide 
Barytes 
Benzol 

Benzyl Chloride 
Blanc Fixe 
Butadiene 
Cadmium Sulphide 


RUBBER INDUSTRY 

Calcium Phosphate 
Carbohe Acid 
Caibon Bisulphide 
Caibon Black 
Carbon Tetrachloride 
Casein 

Cellulose Acetate 
Chlonne 
Chloroform 
Chromium Oxide 
Cresol 

Cyclohexanol 
Cyclohexanone 
Diamylamme 
»-Butylamme 
Dichloromethane 
Diethylene Tnamme 
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Dinietliylaiiiliuc 
Ethyl Alcohol 
Ethylene Dichloiick 
Fatty Acids 
Feme Hydioxidc 
Foimaldehvde 
Fuller’s Earth 
Fusel Oil 

HcR-aniethylencteti annnt 
Hydrochloric Acid 
Hydrogen Peroxide 
Lead Oxide Red 
Lithaige 
Lithopbone 
Magnesium Carbonate 
Magnesium Oxide 
Magnesium Silicate 
Meicury Sulphide, Red 
Methyl Acetone 
Methyl Ben7oate 
Methyl Cyclohexane 
Monoamyl Naphthalene 
Naphthalene 
Nitric Acid 
Orthotoluidine 
Oxalic Acid 
Paraplienylcncdianune 
Phenol 

XIX SOAPS 

Ammonia Aqua 
Ammonium Carbonate 
Ammonium Chloride 
Ammonium Sulphate 
Amyl Acetate 
Barium Carbonate 
Bentonite 
Benzaldehyde 
Benzol 

Renzyl Acetate 
Bone Black 


Phosphoric Acid 
Piopylene Dicliloridc 
Soda Ash 
Soda Caustic 
Sodium Bisulphite 
Sodium Sulphite 
Sulplun 

Sulphui Dichlondc 
Sulphur Monochloiide 
Sulphui 1C Acid 
Talc 

Thiocaibanihde 
Titanium Dioxide 
Tohiidme 
Toluol 

Trichloi ethylene 
Triethanolamine 
Tncthylene Tetramme 
Ultramarine Blue 
Vinyl Acetate 
Zinc CaibonaLc 
Zinc Chloride 
Zme Chromate 
Zinc Oxide 
Zinc Palmitate 
Zme Sulphate 
Zinc Sulphide 


AND DETERGENTS 

Borax 
Boric Acid 
Calcium Caibonate 
Calcium Phosphate 
Calcium Sulphate 
Carbolic Acid 
Carbon Black 
Carbon Tetrachloride 
Casern 
Castor Oil 
Caustic" Potash 
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Celt sin Wav 
Chloroph-y 11 
Ciniidinic Acid 
Coiiniaiin ^ 

Cresol 

Ciyolitc 

Cyclohcxouol 

Cyclohexanone 

Dichlorctliyl Etliei 

Ethj 1 AIcoIkiI 

Ethylene Bichloride 

Fatty Acids 

Formaldehyde 

Glauber’s Salt 

Glycerine 

Glycerjd Monoricinoleate 

Glyceryl Monostearate 

Glyceryl Tristearate 

Glycol Oleate 

Iodine 

Lactose 

Lanoline 

Lecithin 

Lmoleic Acid 

Linseed Oil 

Methyl Benzoate 

Methyl Salicylate 

Monoethanolamine 

Montan Wi^x 

Naphthalene 

Naphthenic Acid 

Ni^el Carbonate 

Nitrobenzene 

Oleic Acid 

Orlhodichlorobenzene 
Oxalic Acid 
Ozokerite Wax 
Palmitic Acid 
•Para Coumarone 
Paraffin Wax 
Perchloroethylene 


Petrolatum 
Phenol 
Pine Oil 
Pine Tar 

Potassium Bromide 
Potassium Carbonate 
Potassium Hydroxide 
Potassium Iodide 
Potassium Linoleate 
Potassium Muriate 
Potassium Nitrate 
Potassium Persulphate 
Potassium Silicate 
Propyl Alcohol 
Prussian Blue 
Ricmoleic Acid 
Rosin 
Saponin 
Soda Ash 
Soda Caustic 
Soda Aluminatc 
Sodium Arsemte 
Sodium Borate 
Sodium Carbonate 
Sodium Chloride 
Sodium Metasilicate 
Sodium Perborate 
Sodium Peroxide 
Sodium Rmcinoleate 
Sodium Silicate 
Sodium Sulphate 
Spermaceti Wax 
Starch 
Stearic Acid 
Sulphur 
Sulphuric Acid 
Sulphurous Acid 
Tale 

Tannic Acid 
Tetracbloroethylenc 



3()0 rCONOjMlL PMOSPU JS 01 CllOUt Vi INDl SlMEs 


Tetiapotissiuni Pyrophosplmtc Turpentine 
Tiicliloiethylcne Ultiamarinc Blue 

Turkey Red Oil Zinc Oxide 


XX bUGAR INDUSTRY 


Vlum Potash 

Magnesium Hjdipxidc 

Alum Sodium 

Paraffin Wax 

Barium Carbonate 

Phosphoric Acid 

Barium Chloride 

Phosphoius Pentoxide 

Barium Hydroxide 

Sodium Alumimum Sulphate 

Blood Dried 

Sodium Hydrosulphitc 

Bone Black 

Sodium Phosphate 

Calcium Carbonate 

Strontium Carbonate 

Calcium Hydi oxide 

Stiontmm Pdtoxide 

Calcium Phosphate 

Sulphur 

Carbon Activated 

Sulphur Dichlonde 

Carbon Dioxide 

Sulphur Dioxide 

Charcoal 

Sulphur Monochloride 

Glyceime 

Sulphuric Acid 

Hydrofluoric Acid 

Talc 

Hydrogen Pei oxide 

Tannic Acid 

Lead Acetate 

Tin Tetrachloride 

Lead Nitrate 

Ultramarine Blue 

Lime 



XXI TEXTILE INDUSTRY 


Acetic Acid 
Acetic Anhydride 
Agar 

Albumen, Blood 
Alizarm 
Alum Ammonia 
Alum Ammonia Chrome 
Alum Potash 
Alum Potash Chrome 
Alum Sodium 
Alumimum Acetate 
Aluminium Chloride 
Alumimum Hydroxide 
Aluminium Nitrate 
Aluminium Oleate 


Alummium Oxide 
Aluminium Stearate 
Aluminium bulphatd* 
Aluminium Sulphocyamde 
Ammonia Aqua 
Ammonium Acetate 
Ammonium Bichormate 
Ammonium Borate 
Ammonium Carbonate 
Ammonium Chloride 
Ammonium Chromate 
Ammonium Citrate 
Ammonium Fluoride 
Ammonium Formate 
Ammomum Gluconate 
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Ammonium Phosphate 

Carbon Bisulphide 

Ammonium Sulphate 

Carbon Dioxide 

Ammonium Sulphide 

Carbon Tetrachloride 

Ammonium’ Thiocyanate 

Casern ’ 

Ammonium Vanadate 

Castor Oil 

Amyl Acetate 

Caustic Potash 

Amyl Alcohol 

Cellulose Acetate 

Amyl Chloride 

Ceresm Wax 

Aniline Oil 

Chlorine 

Aniline Salt , 

Chloroform 

Aiplme Sulphate 

Chromic Acid 

Anthracene 

Chromium Acetate 

Antimony Chloride 

Chromium Chloride 

Antimony Fluride ■> 

Chromium Oxide 

Antimony Lactate 

Chromium Sulphate 

Antimony Oxide 

Citric Acid 

Antimony Potassium Taitrate 

Copper Acetate 

Arsenic Acid 

Coppei Hydroxide 

Barium Acetate 

Copper Nitrate 

Barium Chloride 

Copper Sulphate 

Barium Chlorate 

Cyclo-hcxanone 

Barium Chromate 

Dichlorometliane 

Barium Peroxide 

Diethyl Phthalate 

Barium Sulphate 

Diethylene Glycol 

Baiytes 

Diethylene Triamme 

Benzol 

Epsom Salt 

Bleaching Powder 

Ether 

Borax 

Ethyl Acetate 

Butyl Stearsyte 

Ethyl Alcohol 

Cadmium Acetate 

Ethyl Cellulose 

Cadmium Chloride 

Ethylene Glycol 

Cadmium Sulphide 

Fatty Acid 

Calcium Acetate 

Feme Chloride 

Calcium Carbonate 

Ferric Nitrate 

Calcium Chloride 

Feme Sulphate 

Calcium Hypochlorite 

Ferrous Chloride 

Calcium PWphate 

Ferrous Sulphate 

Calcium Resinate 

Formaldehyde 

€lalcmm Steaiate 

Formic Acid 

Calcium Sulphate 

Puller’s Earth 

Carbolic Acid 

Fiunanc Acid 
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Ful final 
Gallic AckI 
Gldubei’s Sait 
Glycerine 

Glyceryl Mononcinoleatc 

Glyceryl Monostcaratc 

Glyceryl Tristearatc 

Hydrochloric Acid 

Hydrogen Peroxide 

Iron and Ammonium Sulphate 

Iron Oxide 

Isinglass 

Lactic Acid 

Lead Acetate 

Lead Nitrate 

Lead Oxide, Red 

Lead Peroxide 

Lead Resmatc 

Lime 

Litharge 

Lithophone 

Magnesium Chloride 

Magnesium Peroxide 

Magnesium Sulphate 

Maleic Acid 

Manganese Acetate 

Manganese Chloride 

Manganese Dioxide 

Manganese Oxide 

Manganese Sulphate 

Mercury Nitrate 

Metanitroauilme 

Metatoluenediamine 

Methylene Blue 

Mineral Spirit 

Mineral Turpentme 

Monoamylamine 

Monoethanolamme 

Nickel Salts Single and Double 

Nitric Acid 

Oleic Aqid 


Oxalic Acid 
0/okcritc Wax 
Palladium Chloiidc 
Palmitic Acid 
Paramtranilmc 
Parapheiiylenediaminc 
Phenol 

Phosphoric Acid 
Pieiic Acid 

Potassium Biehronuitc 
Potassium Bisulphite 
Potassium Carbonate 
Potassium Chlorate 
Potassium Chromate 
Potassium Cyanide 
Potassium Ferncyamde 
Potassium Ferrocyamde 
Potassium Metabisulphite 
Potassium Permanganate 
Potassium Phosphate 
Potassium Prussiate, Red 
Potassium Prussiate, Yellou 
Potassium Silicate 
Potassium Stearate 
Potassium Sulphocyanide 
Potassium Thiocyanate 
Potassium Titanium Oxalate 
Prussian Blue 
Pyridine 
Resorem 
Rosm 
Soda Ash 
Soda Caustic 
Sodium Acetate 
Sodium Alummate 
Sodium Alummium Sulphate 
Sodium Arsenate 
Sodium Arsenite 
Sodium Benzoate 
Sodium Bichromate 
Sodiura Bisulphate 
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hodium 

Soduiiii 

Sodium 

Sodium 

Sodium 

Sodium 

Sodium 

Sodium 

Sodium 

Sodium 

Sodium 

Sodium 

Sodium 

Sodium 

Sodium 

Sodium 

Sodium 

Sodium 

Sodium 

Sodium 

Sodium 

Sodium 

Sodium 

Sodium 

Sodium 

Sodium 

Sodium 

Sodium 

Sodium 


Bisulphite 

Starch 

Borate 

Stearin 

Carbonate 

Sulphui 

Chl6i ate 

Sulphui Dio\ide'‘ 

Chloride 

Sulphur Monochloiide 

Chromate 

Sulphuric Acid 

Ferrocyamde 

Sulphurous Aeid 

Formate 

Tale 

Hydiosulphitc 

Tartar Emetic 

Hypochlorite 

Tartaric Aeid 

Hyposulphite 

Tetrapotassmm Pviophospliati 

Lactate 

Thallium Sulphate 

Metasilicate 

Thiourea 

Nitrate 

Tin Chloride 

Nitrite 

Tin Peroxide 

Oleate 

Titanium Dioxide 

Oxalate 

Toluol 

Perborate 

Tungstic Acid 

Pel oxide 

Turkey Red Oil 

Phosphate 

Turpentme 

Silicate 

Ultramarine Blue 

Stannate 

Vanadium Pentoxide 

Sulphate 

Vanadium Sulphate 

Sulphide 

Vinyl Acetate 

Sulphite 

Zinc Acetate 

Sulphocyamde 

Zinc Chloride 

Thiocyanate 

Zme Dust 

Thiosulphate 

Zinc Hydrobulphite 

Tungstate 

Zinc Siilphate 


XXII WATER TREATMENT 

Alum Ammonia Bleaclimg Powder 

Alum Potash Blood Dried 
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F(ruc Chloride 
Feme Hydroxide 
F( rrie bulphate 
Feiious Sulphate 
Fonnaldchydc 
Hj drogeii Peroxide 
Lime 

Manganese Dioxide 
Orthodichlorben/ene 
Phenol Sulphonic Atid 
Soda Ash 
Soda Caustic 


Sodium Alunnnate 
Sodium Aluminium Sulphate 
Sodium Bisulphate 
Sodium Hypochlorite 
Sodium Hyposulphite 
Sodium Peroxide 
Sodium Phosphate 
Sodium Thiosulphate 
Sulphur Dioxide 
Talc 

Zinc Sulphate 



APPENDIX “B” 


STATISTICS OF IMPORTS, EXPORTS AND 
PRODUCTIONS 

IMPOETS 

Figuits of Impoits during the years 1937 18 to 1948 49 
Table I He ivy Chemioals (details of individual ehoimoah) 

TirtiLE II Dyeing and Tanning Substances 
Tabll III Manures (excluding Oil Cakes) 

Table IV Drugs and Medicines (excluding Chemicals and Narcotiesj 
Table V Paints and Painters’ MatewaJs 

Tabte VI Explosives (including Dynamite, Otlatino Dynamite, Gun 
powders, filled Cartridges and Firewoiks, etc , but excluding 
Military Explosives) 

Table VTI Pioducts of interest to the Ohenuoals and othei Indnstiios 
Tadll. VIII Goveinment Stores of inteiest to the Chemical Trade 

EXPOETS 

Figures of Exports during the yeais 1937 38 to 1948 49 
Table IX Chenuoals and Chemical Picparations of Indian Oiigin 
Table X Products of interest to the Chemical Indnstiv 

BE BXPOETS 

Table XI Figures of re expoits of Foreign Chemicals and Chemical 
Preparations and other products of inteiest to the Chemical 
■industry 

PBODUCTIONS 

Table XH Figures of Mineral Productions 
Table XIII Figures of Agricultural Productions 
Tabi b XIV Figures of Industrial Pioduotiona 

1 From Ist March, 1948, the figures include the Soohorne Trade of 

India with Pakistan and excludes the direct Foieign Trade ol' 
Pakistan 

2 From Ist April, 1948, the distinction between private nierohnndisi 
and Government Stores has been abolished and combined figures 
of Trade under both these categories are published 
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T\.bii I 
Tinpoit'j of 


Product 

hint 

1931 38 

AiM \cPtio 

Cwts 

7 271 


Ks 

1 73 075 

Veld Catliollo 

Cwts 

612 


Bs 

20,017 

Acid citric 

Cwts 

2 631 


Bs 

1,38, u26 

Alcd HjdroclUorlc 

Cwta 

001 


Jla 

14 710 

Acid mtrio 

Cwta 

2,407 


Bs 

40,079 

Acid O'tiillo 

Cwta 

2,480 


Bs 

86,120 

Acid Sulphuric 

Cuts 

2 045 


Bs 

25178 

Acid larturlc 

Cwts 

1 468 


BS 

88,524 

Adds Other Sorts 

Cuts 

14,050 


Bs 

4 42,731 

Adds Total 

Ch\t3 

34,356 


Bs 

10,30 208 

Alum 

Cwts 

4184 


Bs 

40010 

AIiidiIuoub Sulphate 

Cuts 

47 750 


Bs 

1 48,830 

Ammonia Anhydrous 

Cwts 

2 510 


Bs 

2 83,013 

Aiamoi^a Carliouato (and 


Bicarbonate) 

Cwta 

10 7o7 


Bs 

1,71,602 

Muriate of Ammonia 

Cwts 

80,484 


Bs 

3,06,331 

Other Ammonia Salts 

Cwts 

6,060 


Bs 

1,45,107 

Arsenic and Its Oxide 

Cwta 

5,380 


Bs 

1,17,288 

Bleaching Fonder 

Cwts 

237,303 


BS 

IS 12,015 

Other Bleaching Materials 

Chvta 

1,068 


Be 

14,165 

Colclnmi Carbide 

Cwts 

51,446 


BS 

5,94 122 

Cnldum Chlotlde 

Cwts 

18,206 


Bs 

72,130 

Ohlotiue Liquid 

TAiS 

668,128 


Bs 

2,49,220 

Copperas (Petrous Sulphate) Cwta 

021 


Bs 

7,626 

Copper Sulphate 

Cwta 

34,915 


Bs. 

6,68,706 

Kaphtholeno 

Cwts 

9,230 


Wn 

1 69 874 


1938 39 

1639-40 

19^0 41 

1641 43 

5,664 

0 772 

8 002 

9 075 

1,41 141 

4,66,157^ 

j, 37,008 

7 27,708 

864 

j87 

623 

1,180 

43,183 

28 434 

41 899 

72,670 

3,210 

3,885 

3,181 

4,479 

1 70,313 

2,73,099 

2 70, US 

4 34,398 

742 

.77 

420 

79 

18,017 

15 029 

17 382 

,383 

1315 

1,595 

77d 

15 

27,037 

30 210 

21 376 

1,984 

3 355 

3,814 

2 079 

616 

1 10,103 

2,04,153 

1,41,425 

11,727 

2,023 

"1,300 

2 23u 

706 

28,736 

47,842 

35,426 

13 038 

2,267 

2 340 

849 

810 

1,52,836 

2,17 008 

1 12,384 

2 17 087 

18,113 

24,642 

15167 

21536 

3 66,333 

5,85,300 

7,03,742 

13,64,080 

33143 

62,512 

34 219 

18,469 

11 06,610 

18,66,287 

19,80,749 • 

28,09|U3 

3,023 

10 424 

14,647 

3 077 

30,106 

1,62,771 

5 64 4)9 

63,992 

35 451 

45 813 

47 679 

9 020 

1 11,808 

1,07 827 

3,18,084 

50 884 

3,015 

2 928 

2,10" 

2 722 

2,00 575 

2,18,100 

2 04 787 

2,99 181 

11,744 

11,891 

16,026 

11 398 

2,02,870 

2 69,878 

4,313,64 

1 (16,783 

25,603 

42,204 

40.d39 

19,377 

3,61,072 

7,07,644 

7,53 643 

8,21,142 

6,144 

4 300 

6 290 

2,308 

1,40 202 

1,13,411 

^2,00 100 

2,17,438 

j,621 

4,S6a 

5,510 

5 076 

1,18,160 

1 06,664 

1 27,998 

1 17,22a 

213,133 

236,765 

171,576 

100 19j 

12,49,336 

17 81,079 

15,29,126 

8,02,056 

3,320 

1,686 

1,035 

317 

42,006 

21,747 

12,631 

4,266 

57,828 

70,707 

58,437 

65,330 

0,36,069 

9,05,086 

10,10,670 

15,98,026 

17,105 

20,081 

13,282 

13 116 

80,088 

1,02,046 

79,660 

85,889 

682,235 

619,871 

40,686 


2,12,752 

1,60,203 

26,391 


8,116 

1,184 

263 

130 

35,666 

21,000 

4,387 

^,054 

28,416 

38,121 

10,606 

23,340 

4,26,864 

7,37,386 

4i, 61,891 

*■ 6 33 856 

io,2ia 

7, 83d 

8,457 

7,386 

1,50,616 

1,21,816 

80.005 

2,40.730 
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IMPORTS 

Ilca^ Y ChcmiOcils 


1942 42 

1943 44 

1944 46 

1946 48 

1943 47 

1947 48 

1948 49 

12 700 

10,128 

17,774 

6 6i7 

6,071 

4UTSa 

3,184 

15,00,070 

9 44 206 

13,87,744 

5,10 626 

5 01 287 

32,32 013 

7,08 213 

121 

1,047 

6,818 

1,661 

267 

108 

683 

10,720 

1,43,366 

6,04,888 

1,6<> 561 

14.37j 

7,26j 

42,327 

423 

2,230 

4 167 

4120 

3,077 

4 887 

a,S14 

73,349 

2,80,710 

5 70 948 

4,82,411 

2 87,1 .4 

6,60 554 

0,74 ia5 

44 

11 

40 

62 

24 

lb3 

00 

2,804 

1,184 

4,541 

5,310 

4,184 

10,566 

14,010 


5 

27 

44 

47 

57 

00 

131 

651 

3 416 

4,041 

3 012 

8 460 

12 1)60 

08 

274 

641 

2,072 

94 

534 

1 157 

12 717 

36,024 

35 001 

1,40 3^6 

8,067 

03,575 

1 10 026 

458 

7 

38 

03 

03 

81 

104 

7,745 

1,213 

13,287 

6,635 

10 004 

13128 

8,808 

305 

670 

1 337 

303 

8,3o2 

2 258 

3 417 

1 03 665 

I 77,720 

3,96 200 

1,22.390 

8,07,078 

4 86,285 

4 80 788 

17,700 

17,925 

83 033 

8,868 

7,662 

18,820 

22 42a 

10 56,107 

13 33,594 

24,21 694 

7,40,742 

6,0a 137 

22,00,500 

21 21,804 

71,090 

72 808 

02,606 

23,477 

21,570 

07,103 

41 873 

27 73AB8 

29 07 715 

03,37,219 

22,22 071 

25,10 008 

6a 0D,43a 

12,3)147 

3 063 

7,384 

16 682 

3,171 

1 626 

581 

125 

71,256 

Oi 057 

2 01 621 

41,421 

26 7o6 

10,708 

1658 

13 092 

44 735 

80,080 

30,770 

11,618 

18,408 

18 407 

1,01,740 

3 22,647 

6,57 680 

3,82,331 

1 22,346 

2 80 050 

1,80,137 

1,939 

1,011 

3,292 

3,087 

2 580 

4,107 

2,115 

2 23 537 

1,4 1,008 

1 67,906 

3,03 873 

3,27 )17 

6,03,201 

3 4 > 322 

5,020 

12 400 

28,770 

8 300 

5,6a0 

0,822 

IS 033 

1,60,758 

4 46 14j 

10 09,778 

3,79 132 

1 83 684 

a, 40 02o 

0 43 036 

25,826 

20,073 

107 470 

27 401 

41,279 

12,612 

78 601 

6,77,287 

6,00 671 

24,72,300 

8,51,032 

10,06,567 

7 j4,237 

21 22 114 

3,964 

5,280 

18,867 

17,723 

341)0 

12 163 

51 040 

1,70,134 

6,12,542 

5,73 404 

3,75 452 

0,07 026 

4,50 170 

10,2u,714 

10 

39 

D3o 

2 034 

7 050 

16 400 

2,130 

608 

3,713 

13,785 

62 861 

4,41,331 

7,04,580 

1,42,542 

26,233 

91,201 

81,306 

160 600 

146,323 

167,344 

230 410 

2,41,040 

8,20,348 

7,63,763 

16 72,160 

16,7n,066 

22,87,4j4 

30,02,700 



186 

1 



1 



30,047 

349 

101 


38 

100,124 

63,669 

125,011 

01,028 

flu 443 

85,086 

100,067 

17,37,214 

11,49,108 

22,86, 778 

16,08 221 

12,68 706 

18,01,045 

26,15,477 

7,222 

222 

281 

647 

47 

1,861 

4,571 

80,039 

16,900 

20,248 

10,116 

5 834 

44,461 

51 130 

1,006 

62 






671 

31 






163 

46 

73 

106 

140 

24 

641 

6,696 

8 044 

4,869 

76,183 

8,753 

2,042 

15,066 

44,670 

83,174 

82 127 

12,071 

16,033 

26 104 

25,520 

ZQfiitiiS 

12,45,948 

12,07,851 

3,07,536 

5,33,560 

6,29,600 

0,57,354 

266 

626 

*4,444 

4,340 

2,103 

1042 

1 424 

12,950 

26,618 

2,22,664 

2 18,282 

1,87,702 

78,648 

08,214 
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KCO^OMR 1‘UOSVCi IS 01 CIIl ^[IC IMK SUULS 


rniufl 

r III/ 

1037 38 

Other Olsilnriiliiute 

Cuts 

20,880 


Its 

6,02,378 

Gl\ ccrlnc 

Cwts 

1 628 


Bs 

1,07 011 

Lend Vcotntc 

Cuts 

1,431 


Hs 

32,6110 

IlthnrBt 

cwts 

1 228 


Es 

28,070 

Other Lend Compounds 

Cuts 

861 


its 

20,140 

^tagncslniii Chloride 

Cuts 

11 870 


Es 

40,017 

ttngucslnm Sulphate 

Cuds 

8 78. 


its 

62,728 

Other Mngiicslun Compde 

Cwts 

20 !o7 


Be 

3,00,730 

Phosphorne nil klnda 

Cuts 

2,0 >4 


its 

1,10,001 

Potneelum Bichromate 

Cwts 

j 6UU 


Us 

1 43026 

Potassium Chlorate 

Cwts 

12 207 


Us 

7 07 012 

Cyanide of Potassiuiu 

Cwts 

400 


Us 

48,802 

Othei Potassium Compda 

Cuts 

8 241) 


Us 

8,01)081 

Sodium Uieai bonat'> 

C'ivts 

124 161 


its 

6 00 488 

Sodium Blehromate 

Curts 

20 702 


Us 

4 06,02 . 

Bornit 

Cwts 

32 412 


US 

3,61,853 

Sodium Cailionate 

Cwts 

1,487,032 


Us 

50 58,060 

Sodium Cyanide 

Cwts 

5,003 


Us 

2,10,327 

Caustic Soda 

Cwts 

618,485 


Bn 

42,80,556 

Sodium Hj drosulphlte 

Cwts 

48,08 > 


Us 

18,08,878 

Sodium Hyposulphite 

Cwts 

9,116 


Us 

80,004 

Sodium Sulphite 

Csvts 

33,480 


Us 

85,110 

Sodium sUleate 

Outs 

82,143 


lU 

1,82 900 

Sodium Sulphide 

Cwts 

02,703 


Us 

827,068 

pthci Sodium Compounds 

Cwts 

17,706 


Us 

6 20 528 

Sulplipi 

Cwts 

688, lo . 


Us 

26, 11)876 





TlBLt: I 

1038 SB 

1939 40 

1040 41 

1941 42 

lb,jT3 

23 Oal 

18 m 

21,008 

4 2j,114 

. 18,608 

5 

7 44 817 

4 18') 

88') 

243 

8 

1 07, .20 

42 j02 

14 OuG 

1,404 

l,o8o 

1 267 

i,r>7 » 

3,701 

16 812 

37,230 

ti4 >5i 

1 60,818 

208 

301) 

227 

177 

5 o')? 

8 827 

7 48J 

14,003 

810 

707 

437 

041 

2. 472 

21 200 

24 m) 

* 51004 

11,671 

0 088 

4 

102 

38 604 

22,100 

2(U 

4,810 

7,707 

6,702 

841 

662 

46,')6(> 

■'1 040 

^4,674 

20,744 

10,002 

20 sa. 

10 7o7 

23 724 

2 26 4.0 

1 03 123 

2>02 0 J4 

5 06 002 

2 301 

2,674 

2 74i 

2 022 

1 22 024 

1 64 200 

4>44 501 

4 41,240 

6 072 

0,202 

6 083 

1,608 

1,06 662 

4 41 006 

4,78 708 

64 886 

27,241) 

38 070 

24 001 « 15,000 

> 38,01 > 

11 28 200 

22,12 018 

17 62 ft . 

486 

400 

1. 18 

3Di. 

40 082 

40 054 

03 048 

44,800 

10 6.0 

9, 1 >2 

13 501 

10 024 

4 20 .10 

0 00 B .') 

1 . 50 i)U7 

16 44 60 . 

')3 841 

120 774 

120 241 

100,08 1 

4 84 141) 

7 46 70 . 

8,88 786 

8 47,960 

14,3')1 

17,408 

68,416 

47,381 

8,10,002 

10,38 802 

36 10,817 

17,51 418 

25 000 

66 4X0 

24 400 

83,020 

2,00 822 

4 87,124 

4,00 270 

7,ul,210 

1 308 520 

1,020 084 

1,671 444 

1,472,008 

00,07,70 1 

78 10 463 

90,30, 42u 

80,79,621 

6,464 

6,e4e 

** 2,802 

3,801 

1 40,537 

2,89,30u 

1,20,760 

1 82,484 

501,184 

713,01) 

008,818 

531,702 

45,45,438 

72,30,601 

7a,01,82a 

67,57,131 

23,461 

60,600 

38,436 

15,514 

7,17,034 

18,05,342 

61,36 230 

13,02 043 

8 731 

11,005 

0,064 

0,016 

80,673 

1,65,224 

1,30,502 

1 50,002 

34,402 

34 )48 

12,100 

22,400 

04,850 

1,26 601 

74 100 

1,60,266 

18 001 

18,41>. 

10 183 

15 032 

1,14 088 

1 63,867 

08,347 

1,40,606 

30 371 

73,478 

(.0,3u0 

66,148 

2 11,180 

7,01,420 

6,94 011 

Xl,a0,07S 

13,012 

20,631 

24,098 

18,76. 

2 03,678 

3 84 3)4 

0 26,448 

7,81,488 

446,083 

776,771 

777,060 

5S0,l80 

21 73 816 

4 . 4u,014 

40,54,419 

54.00,600 
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lAtPORTS- 

— oonid 






1942 43 

1943 44 

1944 45 

1945 46 

1946 47 

1947 48 

1948 49 

7,‘nn 

8 104 

16 51'J 

22,419 

31 778 

21 Ij, 

9 000 

3 41,850 

4,00,572 

8 10.660 

ll,60,‘t32 

30,80 532 

11,18 216 

8 42,746 


5 

27 

28 

10 

1 

3 

101 

7J1 

3 333 

2,063 

2 S22 

SOI 

3,177 

1 530 

250 

2.2SU 

03* 

49 

1 042 

205 

64 880 

10 977 

0^,771 

40 tU3 

4,004 

03 262 

24 612 

311 

65 

2 


1 


16 

11 141 

2.002 

110 

47 

61 

24 

1,461 

120 

236 

241 

dip 

198 

212 

210 

8,807 

10,000 

U 161 

20 Oa 

1^,073 

20 436 

31 ^98 

118 

2 

0 

a 

4 

37 

8 

4 806 

162 

650 

ass 

70 J 

3 072 

2,094 

382 

617 

884 

341 

607 

1042 

15 

14,361 

27,479 ■ 

43.020 

17 08 » 

2» 97 j 

55 843 

1,020 

7 814 

5 70) 

10 251 

12 lo7 

12,902 

0 476 

13 360 

2 12 054 

1 76 413 

3 65 152 

S 80 66fa 

4 20 dOO 

2,00,817 

5 OS 100 

2,194 

1,648 

39 

689 

1 191 

2, 229 

3 081 

4 ei,40j 

3 24,111 

10 143 

1 11 077 

1 81 1)10 

5 64,33* 

5 82,189 

100 


681 

1 


41 

11 

6 454 

15 

80 478 

110 

179 

2 5)1 

087 

24)47 

81 

200 

3,710 

1,33 J 

9 772 

21 601 

4 42,820 

11,748 

18 R8b 

3,34,880 

08 81 1> 

4 09 030 

11 47,0 JO 

238 

432 

44(1 

1418 

007 

000 

•iiU 

3T,1S1 

19,789 

50 COT 

1,80 4X0 

on w 

1 0) 417 

5t03 

4 8Ib 

6,382 

7 392 

lX2il 

1 4,940 

21,050 

r)),s8o 

8,04 581 

14,29 105 

17,00,560 

10 61 8 >1 

20,29 80 > 

24 02 882 

ja 12,0(111 

79 120 

08 471 

91,195 

U3 238 

148,991 

104 079 

284 no 

7,il,756 

7,23,017 

10 16 766 

10 00 604 

10,5 , U90 

14 U0» 

46 89 3 *4 

26 228 

47,848 

22 734 




40U 

10.93,810 

22,38,940 

11 07,191 



64 

0,500 

39,289 

32164 

53,855 

2di>83 

27,948 

181 800 

28 014 

10,18,5811 

0 01,474 

10,13,285 

0,70 577 

6 72,476 

40 54 2U 

0,40,621 

1 331,180 

1 016 977 

1,577,460 

1 006 887 

1 157,000 

1 358 008 

5 251,872 

9),15,165 

76,84,380 

1,22,80,702 

1 10,17,961 

87,82,42 * 

1.32,74 058 

5 51,80 007 

4 027 

'* 4,766 

2,676 

S,U0) 

1,33 » 

3 001 

2 8o3 

2 20,144 

1,S6,05j 

1,30,010 

1 03,705 

67 «)2 

l.Jd.8B4 

1 52 800 

dol 180 

707,008 

844,611 

7^8 170 

*07,81 J 

424,621 

1 831.796 

85 3(; 055 

1,10,01,114 

1,30 68,387 

1 10 7S 714 

89,37 0*3 

1 11 83 854 

7,03,03,660 

7.QS1 

22,903 

29,378 

23,006 

33 679 

62,8Ufl 

36,711 

14,63,402 

33,03,134 

29,10.798 

21,33,090 

30,78,757 

01,45,032 

30,69 088 

7.178 

10,283 

0,801 

8,175 

1,500 

IJl 

4,C4() 

1,37,138 

2,86,376 

2,04,208 

70,516 

40,18 * 

2 800 

8,17,978 

0.147 

625 

2,853 

460 

itiao 

100 

2,788 

04,606 

5,462 

32,000 

6,724 

IS 610 

0,032 

42 040 

17 808 

7,280 

1,034 

481 

780 

100 

9ir> 

1,34,562 

66,303 

8,138 

0 701 

17,307 

10,004 

20 220 

40,685 

30.486 

30 607 

57 160 

30 010 

SO, STB 

69 132 

7,90,686 

7,29,323 

7,24247 

10 24 300 

4,03,623 

7 71,024 

24,60,144 

13i715 

61,724 

18,730 

»1 875 

68 719 

44 622 

70,146 

6,2Cl?65 

13,49,415 

11,81,548 

10 21 01 1 

12 7o 020 

13 72 132 

22 43,097 

294,644 

444,040 

8(^,022 

109,451 

1,047,894 

597,022 

700,6'37 

28,48,676 

30,25,212 

36,72 70t 

16 88 im 

3,05,73 843 

44,32,783 

61 0) 922 
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1 C ONOJIIC I'RObPLCTS OF CHEMICAI IKOUb LRTES 


Tvbil I 


Produi t 

Itnl 

tm as 

igSB SB 

198B 40 

1940 41 

1941 42 

/me fhlorldt, 

IwM 

i4,7S2 

41,368 

31 340 

28 336 

39,107 


Us 

3,50.530 

6,10,85o 

5 20 338 

5,01,040 

8,32 580 

Otlici /Inc C niiipoinida 

Cwts 

flt.SSO 

45,531 

12,478 

1,352 

814 


Us 

0 82.428 

6 85 520 

1,78,915 

48,084 

88,670 

Other Sorts of Choiulcnla 

C«ts 

— 

— 

— 

— 

— 


Us 

71 77,817 

64,72,133 

70,20,181 

1,00,47,420 

1,28 46,030 

TotAl of ( hcjnicols etc 

Cwts 

— 

— 

— 

— 

— 


Us 

3 32,82,065 

3,05,28 600 

4,jl,8S,g6D 

5,55,09,173 

6,46,64,343 







Tablf II 





Ii^iports of Dyeing and 

Product 

Unit 

1987 38 

1638 3S 

1089 40 

1040 41 

1941 42 

Barks for fanning 

Cwts 

351,909 

342,002 

608,323 

668,501 

666,420 


Us 

21,97 048 

23,20,801) 

44 37,070 

44,26,411 

40,57,225 

Cochineal 

Cwts 

612 

2,260 

1 186 

336 

385 


Us 

67,261 

1,50,566 

2,42,316 

66,804 

70,103 

Cutch and Oambli r 

Cwts 

74,766 

90,705 

82,162 

100 020 82, <98 


Us 

10,82 687 

13,43,005 

12 82,660 

17,41,228 

16,25 332 

AUsnrlne 

Lbs 

2,209,684 

878 807 

804,644 

1,165,450 

140,424 


Its 

18,78 859 

5 08,729 

6 02,201 

17,55 370 

26,95,040 

Congo lUd 

Lbs 

2 100,595 

474 384 

568 102 

1 091 081 

798 o67 


Us 

11,87,001 

2,53,811 

5 jO,05n 

17,04 301 

14,84,443 

Uaiihthols 

Lbs 

1 3o8 046 

016,739 

8a7,4o4 

003 820 

399,360 


Us 

30,00 510 

23,40 138 

23,40 252 

38,87,031 

31,90 392 

Uapld Past Colours (Uapld 




Salts) 

Lbs 

87,7o8 

147,058 

126,304 

22,880 

38,024 


Us 

5,03 773 

8 96,020 

7,52,060 

2,11,640 

1 01,864 

Boses (Uaphthol Group) 

Lbs 

777 051 

400,860 

333 526 

452,831 

584,22s 


Us 

10,70,400 

10,30,854 

883,253 

27,60,313 

13,66,480 

Other Salts (U a p h t h o 1 





r 


Group) 

Lbs 

1,174 707 

1,014 712 

8eS 060 

208 213 

3sS,314 


Us 

18,88,000 

17,27 501 

15,02,12e 

11,60,886 

19,12 7n8 

Indigo tats 

Lbs 

004,009 

670, 92d 

608 3c0 

677,091 

544,387 


Us 

12,67 630 

0 74,536 

12,27,7u0 

15,24 088 

14,86,240 

CaTbaso)c Blue lots 

Lbs 

14i>,4S3 

84,61j 

04 28s 

02,03d 

39,060 


Us 

3 24,163 

2,03 708 

1 95,543 

46 344 

2 22,360 

Cither Sorts Fasti s 

Lbs 

170,703 

ISO 807 

160,713 

363 OKI 

464,003 


Us 

7.65,263 

6 01,187 

8,02 638 

21,16,006 

31,60,120 

Other Sorts Fovrders 

Lbs 

784,020 

814,187 

031,042 

621,417 

461,394 


Us 

1,21,35,205 

1,08,11,650 

08,07,250 

1,31,42,573 

1.82,78,784 

Bulphur Blaok 

Lbs 

4,750,338 

2,638,184 

3,708,623 

3 865,047 

3,061,024 


Us 

9 81.866 

6,76,810 

17 82 336 

35,36,025 

37,18,821 

Mentanil YoUosr 

Lbs 

814,292 

202,793 

211 013 

187,835 

132 858 


Us 

6,68,613 

1,94,856 

2 73,876 

4,00,843 

3, Si, 884 

Alirointn (Cone— 150% or 




less) 

Lbs 



78 




Us 



182 





STATISTICS or Wporis, exports and productions 871 


IMPORTS 


1942 48 

1943 44 

1944 45 

1945 43 

1046 47 

1947 48 

1948 49 

11,170 

17,707 

10,820 

12 700 

16, *170 

10 478 

16,642 

2/i0 (ill 

1,07, 51o 

4 44 380 

3 30,320 

5,80,755 

3,78 886 

6 90,704 

702 

418 

488 

3,271 

815 

1,035 

1,333 

86 232 

1,35,040 

37,707 

1,13,278 

o7 521 

1,80 541 

1,29,174 

— 

— 

— 





_ 

80 79,507 

68,40,017 

1,20,43 481 

1,65,41,432 

2,31,07 1 54 

2 04,51,3 >1 

3,17,40,527 

4,07,05,540 

4 07 04,880 

4 

a,88,3j,088 

8,06 57,987 

7,46,06,01b 

9,2u 62 367 

20,54 87,520 


♦ 

IMPORTS 
Tanning bubstaucijs 


1942 48 

1948 44 

1044 45 

1946 46 

1043 47 

1947 48 

1948 49 

721,803 

632,844 

6u7 007 

51907 

661,459 

14j,081 

251 403 

52 12 046 

30,52,319 

47,47,060 

48,04,031 

60,56,647 

20,72,881 

40,87,850 

1 

2 

1 

8,066 

4,883 

07 

63 

877 

537 

424 

82,868 

8,40,901 

44,024 

30,790 

6 



145 

13 092 

10,088 

61867 

237 



20,430 

14,06.100 

14,48 770 

20,74,786 

002,739 

666,047 

183 131 

247,280 

1,887,522 

2,504 152 

032,448 

14,22 521 

18,41 800 

5,08,768 

9,71,12b 

30,37,104 

72,18 337 

19,22,090 

297,041 

471,431 

164,547 

261,698 

622,088 

801,280 

1,370 778 

6,04,886 

20,62,516 

7,83,542 

10,07,622 

21,14 9o0 

53 80,850 

70 03 968 

437,202 

626,058 

679,142 

908,083 

904009 

1,434,443 

1 231,381 

41,89 872 

72,22 860 

77,58,310 

1,08,43,188 

94,12,218 

1,66,77,574 

1,68 08,627 

24,800 

16,581 

58 801 

163,909 

01,848 

87 085 

123 826 

2,03,184 

2,69,347 

10,45,379 

19,83,839 

12,90,783 

13,82,642 

22,42,006 

367,324 

373,262 

389,566 

833,881 

1,350,382 

1,170,001 

510,673 

37,21,037 

24 00,321 

30,92, TiiS 

02,88,536 

1,31,23,467 

1,14,87,012 

49 60,761 

169,781 

108,368 

300,011 

764 134 

810,290 

840 327 

207 674 

7,60,148 

12,16,260 

20,00,705 

80,85,027 

40,73,043 

40,45 402 

16 88 104 

297,981 

424,670 

462,814 

933 765 

532,434 

878 b36 

032 898 

8,92,448 

18,89,382 

10 83,5iiU 

62,02,442 

28,31, i67 

61 65,100 

43,00,195 




20,018 

83,098 

51,237 

19,110 




2,87,207 

3,78.745 

6,29,064 

2 34,660 

70,546 

52,003 

112,202 

182,570 

378 253 

656,480 

460,952 

0,22,040 

4,82,980 

8,16,704 

16,05,987 

30,20,100 

l,81.o08 

67,90,663 

260,665 

618,335 

503,400 

765 283 

501,755 

1,200,828 

924,210 

1,09,61,250 

2,16,31,966 

1,05,76,589 

2,74,49,662 

2,14,55,18d 

4,50,10,500 

8,70,60,138 

1,793,425 

2,386,347 

3,144 911 

3,038,453 

1,040,648 

4,108,000 

3,310,170 

45,10,006 

03,93,901 

77,99 379 

72,24,261 

82,88,240 

75,28,107 

01.41.029 

86,110 

157,699 

98,506 

68,175 

119,826 

028,027 

276,073 

8,48,381 

0,28,611 

4,011,107 

2,25,282 

6,36,911 

20,69,288 

12,77,070 


8,280 18 oeo 10,418 

58,904 00,008 1 00,065 
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Table II 


PmiKCl 


1937 38 

1038 30 

1939 40 

1940^41 

1941 42 

[ihodnniimos (Cone — 15% 







01 

Lba 





200 


lU 





7jU 

\niUno Salta 

Llia 

“73.889 

243 743 

238,200 

210 401 

208,781 


Jls 

1 34 u07 

SO 737 

1,09 S83 

2 36,71 > 

2 50,010 

Dthers 

ThB 

5 104,421 

3 284 733 

3 481,604 

3,838 890 

3 214,747 


Its 

84 10,333 

56 8s 627 

77 80 062 

1 26,42 07» 

1,38,84,934 

Total of tonl LarlJje** 

Jbs 

20 888 340 

12,028,108 

12 829 926 

13 330,184 

11,726,67 . 


Us 

3 42 7d,030 

2 60 34 085 

2 87 0612) 

4 aS 40,368 

j, 04,08 671 

1 'ctruit 

( wts 

7 



1 54>«> 

r 


K-' 

67 



10 781 


SafTion 

Lbs 

23 781 

10,034 

7 180 

3 515 

854 


Rs 

9 Oa 471 

6 74 6o7 

o,S'j)2a 

3 2j,50G 

62,834 

Jthii wta 1>M a (iiuliKllug 






liHO) 

Cwt-» 

70 4o8 

10 116 

44,241 

49 027 

74 718 


Ua 

9 86 8 17 

* 0 j 578 

8 26 801 

8 07 101 

10 60 372 

iotal ut Dyeliiv and Xun 







jiiog Substancui 

Lbs 

— 

— 

— 

— 

— 


Us 

,04 0) 01 > 

3 11 IM 70. 

) 80 78 087 

0 30 14 >80 

1 77 61 530 


«> 


Tabic III 
Irapoitb of Maiiureb 


Prodiirl 

Unit 

1937 38 

1938 39 

1080 40 

1940 41 

1041 42 

Nitiiito of Soilu 

Ions 

3,208 

2 137 

6,220 

3,lul 

2,030 


Us 

1 18 <)14 

2,21,801 

8 02,478 

4,85,171 

7,13 all 

9ulpliatc of Vmmonla 

Ions 

51,216 

78 748 

79 022 

12 154 

1,627 


Us 

50 10 337 

82 00,120 

06,30 445 

64/iS 702 

3 60 032 

Otlioi Nltiogonoiu) Alaniircii 

Ions 

680 

80) 

3 IjO 

000 

20 


Us 

58 048 

1 02 074 

3,48,37'- 

1,69 043 

6 457 

Unriati' of Potash 

Oons 

2,028 

1,820 

2 110 

1,685 

100 


Rs 

2,86,743 

1 82,606 

2,69,824 

2,02 820 

23 050 

Other Potasslo 

Ions 

1,004 

965 

1045 

140 



Ba, 

1,79 017 

1 11 915 

1,21 434 

23 017 


Superphosphate 

Tons 

7 405 

6,788 

7,7oS 

6 732 

2,722 


Us 

5 07 016 

6,65,200 

6 27,860 

10 40 808 

4,00,877 

Othir Phospbatic 

Tons 

3 770 

3,882 

1,830 

337 

20 


Us 

4,06,284 

4,17,028 

2 12,743 

42,200 

1 104 

Atumonlum Phosiiliate 

Tons 

2,107 

2 500 

073 

1,380 

250 


Us 

3 16,744 

3 05,116 

1 00 204 

3,38,200 

63,700 

Flih Manure 

lonS 

1,783 

2 349 

2 108 

1,867 

2,180 


Us 

58,230 

72 538 

08,711 

1 23,80!) 

72,884 

Other C ompounds 

Tons 

1,740 

1,204 

1 842 

1,015 

1 202 


Us 

1 03,820 

1 45 040 

2,17 360 

64 234 

68,310 

Iotal Manures 

Tons 

78,425 

00 452 

r 107,503 

51,270 

10,709 


Us 

70,00 870 

1,05,17,324 

1,25 16,440 

70,07,274 

17,76,067 



sj Alls lies or isnpoitis, EXPORrs and productions 873 


— couid 


1942 43 

1943 44 

1944 46 

1945 46 

1946 47 

1947 48 

1948 49 




Ibl 

8 ] jl 

2 012 

30,420 




4,626 

02S21 

83 794 

1 2 84 693 

1 ) 1128 

2 1 0311 

62,381 

042 060 

609,280 

106,240 

197 3 j4 

S7 146 

2 47 j46 

1 20 688 

10,41 014 

8,08,948 

112,465 

2 10 884 

> OuO 038 

1 535,085 

2 801 002 

4 508 122 

3 697 222 

» 708,086 

1 609,062 

1 00,74 122 

2 23 07,738 

1 76,10,542 

2,69,74 864 

2 06,27,070 

1,88 26,065 

3,01,03,604 

0,503 874 

0,384,050 

8 812,536 

14 308,556 

12 872,480 

20,631 315 

14,934,242 

0,07 80,807 

7,06 So 241 

6,41 aa,Q0'i 

9 77,62,217 

8,79 60 269 

15 40,80,050 

12 29,89 707 

20 





117 


521 





870 


28 



260 

10 271 

6 148 

16,114 

2 843 



24,634 

11,68 44<l 

6 82 136 

17,1 ,>,620 

104,274 

06 OOl' 

116,006 

as 750 

108 744 

103 101 

00 387 

13,01 717 

14 80,337 

20,19 878 

n,U 2 606 

40,76,33 > 

16,72 481 

23 18,070 

4 63 80,768 

7 72,18,434 

7,00,04,340 

10,87,07,385 

10 21,06 667 

36 19 06,435 

13,41,23,038 


IMPORTS 

(excluding Oil Cakes) 


1942 48 

1948 44 

1944 45 

1846 48 

1946 47 

1947 48 

1948 49 

2 




1,711 

10,301 

21,881 

336 

4 

18 


3,96,311 

25,83,812 

41,02,034 

1,361 

2,'>00 

30,841 

69,260 

126,618 

187,456 

133,183 

3,63,860 

3 74 088 

1,08 60,884 

1,48 74,341 

2 82,18,901 

3,46 12,408 

3,01 36,886 




0 

1 

0,066 

4,590 



71 

1,870 

274 

82,o8,872 

14,74,010 

096 

1,268 

697 

1,493 

1,288 

2,989 

1,891 

2,01,968 

6,21,607 

2,04,j21 

4,18 TOO 

3 94,648 

8,60,400 

0 06,602 






84 

40 






30,562 

14,292 


148 

1,672 

001 

60 

380 

lOOn 


36,830 

3,88,627 

1 37,427 

10,604 

1,46,266 

$ 06,974 



1 600 


2,605 

16,221 

8,127 



1,17 776 


3,41,244 

13,48,868 

9,41,223 



64,822 

8,863 

8,026 

7,018 

3,984 



27,14,013 

9,68,468 

7,62,773 

27,67,634 

14,60,140 

1,461 

1,668 

2,462 

9,096 

2,064 

1,469 

1,914 

79,162 

1,16,319 

1,00,480 

1,26,896 

1,07,342 

1,87,712 

8,35,386 

2 

1 


202 

1 

8,509 

1,804 

100 

88 


il4,88S 

344 

7,29,808 

6,41,200 

^,612 

6,616 

111,784 

85,711 

138,069 

189,682 

178,804 

7,26,417 

10,49,022 

1,44)46,398 

1,60,70,036 

3,02,28,421 

4 68,70,722 

4,02,68,701 
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Tabll I'^’^ 

Iinpoits of Dings and Medicines 


Pi odiiel 

•Tnit 

1937 3S 

1983 39 

1939 40 

1940 it 

1941 42 

AsiifoitiOla 

Cuts 

1,073 

3,411 

3,76b 

1 861 

872 


Hs 

60 050 

1,18,5 .1 

1 43,902 

74,940 

43,033 

Camphor 

hhs 

1,771 471 

1,808,604 

1,780,731 

1,117,122 

087,692 


Rs 

22,83,243 

21,88 036 

20,21 837 

20 78,107 

14 64 863 

Cocaine 

Osa 

1041 

678 

417 

682 

718 


Rs 

28,883 

10,20^ 

11,607 

16,821 

20,647 

Cod Lie er Oil 

lbs 

1<>4,024 

280 510 

210 847 

100 668 

151,008 


Bs 

02 717 

1,33,054 

1,65 337 

l,Er4,007 

1 75,012 

Morphia 

Ozs 

709 

680 

414 

441 

•660 

rrepnrntlon of Opium & 

Rs 

10 400 

17 373 

13 848 

13,240 

24,808 

(Morphia) 


— 

— 

— 

— 

— 

Patent Medldnca and Pro 

Rs 

73,000 

1,08 470 

1,27, 6*6 

02,648 

81,173 

prlctary 


— 

— 

~ 

— 

— 


Rs 

73 72,972 

60,74,672 

88,05,081 

66,10,026 

40,81,800 

Quinine Salto 

Lbs 

105,829 

08,186 

82,783 

100,482 

174,464 


Rs 

26,28,578 

26,87,182 

24,87,188 

82,27,882 

60,16,000 

Saccharine 

Lbs 

25,721 

27,526 

88,986 

76,802 

61,378 


Ba 

86,481 

83 210 

1,49,264 

8.00,488 

,^00.787 

Other Drugs and Medicines 

Oss 

— 

— 

— 

— 

— 


Bs 

1,08,58,368 

1,06,23,208 

1,11,88,000 

86,82,168 

1 46 86,686 

Total Drugs and Medicines Lbs 

— 


— 

— 

— 


Ra 

2,86,16,740 

2,20,63,230 

2,61,21,806 2,18,69,046 2,78,64,370 

Table V 
Imports of Paints 

Product 

Umt 

1987 38 

1986 89 

1939 40 

1940 41 

1941 42 

Barjies 

Ctrts 

0,314 

9,045 

2149 

r 500 

1,020 


Rs 

38 416 

86,706 

7 426 

7,364 

12,211 

Blue Paint or Paris Blue 

cwts 

17,706 

16,114 

14,113 

12,712 

12,600 


Rs 

7,15,560 

0,38,188 

6,22,816 

7,70 630 

10,76 260 

Oraphite 

Cwts 

11,004 

8,388 

10,604 

7,608 

6,846 


is 

1,56,722 

1,13,002 

1,22,641 

1,46,630 

1,76,664 

Red Lead (Ocnnlne Dry) 

OwtB 

7,644 

7,016 

8,623 

3,301 

10,948 


Bs 

1,00,980 

1,34,688 

1,82,007 

04,072 

77,000 

Bed Lead (Kednoed) 

Cwts 

2,712 

347 

68 

22 

812 


Rs 

46,341 

8,101 

1,100 

611 

10,302 

SVhlto Lead (aonnine Dry) 

Cwts 

8,290 

7,104 

6 600 

2,823 

6,967 


Bs 

2,03,481 

1,68,806 

1,44,646 

08,004 

1,97,870 

White Lead (Reduced) 

Cwts 

0 

12 

4 

104 

7 


BS 

637 

310 

152 

3,889 

310 

White Lead (aenulho Moist) Cvts 

1,694 

649 

2,676 

487 

4«9 


Bs 

54,620 

10,806 

83,712 

7,988 

i»20.S06 

White Lead (Reduced Hoist )CrdiS 

1.8BS 

1,248 

760 

861 

190 


Bs 

36,689 

81,813 

"• 20,871 

16,467 

0,021 



SlAnSilOS Oi IMPOElh, EXPOBTS AND PROBUCIIONS 


LMPORTb 

(cvoludiuf; Clunnccils uul X.iicotus) 


1942 4S 

• 1943 44 

1944 45 

1945 46 

1946 47 ^ 

1947 48 

ii71 

18 j 

9b 

222 

il 010 

14 920 

41 aa7 

lo 70(1 

12 Sj2 

13 8*W 

1 61) 401 

J 65,462 

40,68'"> 

1£D OB > 

100 064 

442 >44 

349 70 1 

1,674 904 

004 

210 ttBO 

JOB 4u4 

774.«VM) 

1,417 7 i4 

4 '164,520 

ilM 

4tl 

62(, 

1 401 

IS 097 


8 400 

12 817 

17,979 

3a,eal 

47 >19 

07 

n 311 

690 

21 614 

387,12 . 

''>81 SOI) 

263 216 


1,141 

3a 51 , 

» 10,872 

7 79,719 

6 00 530 

343 

fl]3 

784 

434 

3,247 

179 

9 870 

27 802 

30,678 

2a 867 

l,'Jj,444 

6.938 







— 




j2,377 

1,17,6 » 

1,04,420 

1,47,761 

2,32 201 

l,f>4,‘)8a 











— 

28,84,391 

20,06 442 

23 45, Sul 

33,80 637 

50,31 404 

$8,25 40S 

40 298 

2,007 

3,301 

17 042 

61 UlO 

124 117 

16,48,337 

SO 884 

1 66,472 

3 57,062 

29,32 885 

30 46 404 

60,70-1 

34 488 

37,378 

u4,169 

147.851 

316 451 

442.326 

a 41 897 

2,30,488 

4,26,360 

28.91 048 

08,37,682 


«— 



— 


90,45,988 

1,81 42,262 

2 64,83 310 

8,07,07,113 

4 87,71 600 

7,58 62,612 


. — 


-» 

— 


1,46,94,760 2 08,66,987 2,87,14,80. 

IMPORTS 

and Painters’ Materials 

3,64,28 648 

-} 74 08 408 

9,62 63,509 

1042 48 

1943 44 

1944 46 

1946 46 

1046 47 

1947 48 

362 

780 

60 

382 


910 

4,636 

0,82 j 

1,357 

S370 


19,183 

0,418 

6,580 

13,201 

UQuS 

27,776 

30,173 

7,37,940 

7,10,443 

16,76,076 

17,44,818 

34,05,572 

40,08,467 

16,175 

2,756 

2,168 

11,770 

11,150 

18,464 

4,98,020 

1,24,205 

04,011 

3,17,966 

2 70,788 

5,60 984 

1,700 

160 

6,237 

65 

20 

2,106 

67,861 

I 

244 

6,730 

1,62,300 

2,005 

1 370 
24 
1,362 

25,906 

41 

5,984 

1,235 


203 

10 

5 

100 

40,091 


0,350 

434 

318 

10 

10,222 

559 

106 

2 

20 1 

45 

200 

27,008 

38 

1,799 

11,066 

200 

0,813 

128 

16 459 

2,110 

0 010 


375 


1948 48 

12 0d2 

14 08,797 
1,238,613 
I vn 761 
74 
9 100 
3B4 S >0 
4,81 370 
34 
1 173 


14 791 


43 06 UO 
242 7 >1 
01,92 306 
140,407 
1210,514 

0,00,80,184 

7,02 70,302 


1048 49 

224 
1,810 
26,010 
36 13,881 
12,086 
406,407 
6 

074 


6 

530 
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Table V 


Proiliicl 

bmt 

1937-38 

1938-39 

1989 40 

1940 41 

1941-42 

1 itlioiihoiio Jlrj 

C4vit^ 

J7 04> 

31 280 

46,248 

22;400 

36 087 


Jls 

3 4 > 41T 

2 87 627 

D 30,311 

3,76,257 

7 SO 635 

I IthoiihouD IN liltc Moist 

Ks 

181 

7,107 

890 

6 583 

380 

8 067 

00 

1,180 


/Iriu Mliito &Lnnliu Dry 

C\\ts 

1 448 

10 384 

31001 

* 16,845 

830 


HR 

31411 

1,71 087 

5,21,906 

3,72 383 

29,286 

/me Mliito Reduced Urj 

Cwts 

1 208 

640 

631 

00 

98 


Hb 

13,735 

7,76J 

6 604 

1,646 

3,088 

/inc Mhitc Geniilui Moist 

Cwts 

10o07 

17,880 

16,088 

4.027 

5 777 


Hs 

4 36 02 1 

1,02,726 

4 20 183 

1,34,417 

2,26,490 

Zinc IVluto Reduced Moist 

Cwts 

o87 

827 

876 

212 

f GO 


lls 

8 721 

14 197 

7,683 

4 387 

1,004 

Other Sorts White Dij 

Cwts 

810 

528 

1,560 

1,910 

103 


Its 

27,204 

71,330 

8,872 

0,890 

12,062 

Other Sorts Colouied Di) 

Cwts 

82 918 

74,356 

B8,ft2 

87 966 

67,368 


Hs 

23 67 76j 

19,68,604 

26,77,158 

29,53,904 

34,86,205 

Other Sorts White Moist 

C^vts 

6 692 

5,880 

4 829 

2,669 

3,752 


Ks 

2,06,316 

1,87,445 

1,60,291 

1.41,866 

1,74,274 

Other Soita Coloiued Moist 

Cwts 

71,29o 

62 054 

50 694 

40,548 

51,558 


Hs 

28 16 4o5 

23 67,628 

26,10,666 

27,09,798 

28,64,046 

iotal of Faults and Colours Cwts 

278,614 

263,212 

293,983 

213.444 

20,397 


Rs 

74,76,516 

66 51 950 

80,61 810 

78.54.786 

MO, 413 

rurpentlne (Oeniilue) 

Cwts 

5,394 

2 508 

1,528 

1,048 

7,768 


Rs 

1,10,860 

44196 

34,094 

89,644 

89,170 

Turpentine (Substitute) 

Cwts 

52,718 

36,164 

46,201 

184,849 

66,780 


Rs 

63,220 

4 58,160 

4,61,448 

0,88,035 

7,n8 249 

Enamels 

Cwts 

515 

601 

905 

1,008 

074 


Rs 

30,147 

35 854 

75,869 

1 05,142 

67,802 

Lacquers 

Cwts 

87 

138 

107 

271 

364 


Rs 

9 564 

11,646 

15,025 

20,101 

72,094 

Other Kind Vainlslios 

Cwts 

22,424 

13,651 

16 461 

12,348 

7,681 

Painters Materials (other 

Rs 

10,30,538 

8,76,613 

8,45,668 

7 01,252 

5,42,710 

than paints and colours) 

Cwts 

— 

— 

— 

— 

— 

total of Painters Hatenals 
other than Faints and 

Rs 

8 81,139 

8,21,436 

7,81, OBo 

8,0^643 

8,06,822 

Colours 

Cwts 

— 

— 

— 




Total of Faints and Painters 

Rs 

27,10,477 

22,46,903 

22,13,269 

24,60,717 

22,07,762 

Materials 

Cwts 

— 

— 

— 


— 


Ha 

1,01,85,992 

S8,0S,8e3 

l,02,6e 079 

l,O3,15,u0S 

1,14,67,165 


Table VI 

Imports of Explosives (mcluding Dynamite, Gelatine Dynamite, 


Product 


Un%t 1837 38 1933 39 


1939 40 1940 41 1941 43 «• 


Blasting Qelatins 


Lbs 

Us 


440,350 430,200 207,000 31,900 

7,79,086 8,40,793 „1, 73,846 26,811 



SlATIfeTICS Ol? I’MPORTSj EXPORTS AND PRODUCTIONS 
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— Lontd 


1942 43 

1943 44 

1944 45 

1945 40 

1940 47 

1947 48 

1948 49 

81,999 

2917, 

oaooj 

10 491 

i3 8tn 

13,112 

38,2j3 

7 65 746 

7 11 840 

0 43,900 

4 33,611 

3,04,093 

6,04,282 

10 >3,380 


500 

1,000 


100 

20 



10,834 

21,135 


4,068 

1,363 


9 242 


13 

8,170 

14,155 

11 102 

25 670 

94,498 

8 

1,437 

2,85,059 

6,01,544 

6,75,727 

13 19,493 







183 







7 55i 

302 

327 

2,821 

11,182 

6,400 

12,284 

4 073 

11,571 

14,128 

1,46,171 

6 26,838 

8,76,033 

10,08,335 

4 38 107 

200 



00 

67 

35 


&,So'> 

34 


3,463 

4 462 

2,530 


200 


231 

1,046 

1,083 

1,112 

988 

9,814 


16,772 

95,331 

41,440 

1,03,078 

07,035 

45,428 

92,908 " 

62,000 

28,940 

40 000 

37,642 

43,835 

25 04,081 

22 48 407 

20,96,142 

30,19,224 

47,42 934 

51,13,072 

46,17,990 

1,700 

2,267 

3,734 

3,023 

1,988 

1,050 

266 

80 084 

00,610 

1,39,903 

2,58 154 

1,50,563 

1,75,468 

44 100 

20 477 

10,017 

10 794 

16,416 

21,300 

33,131 

24,439 

14,90,268 

0,64,987 

8,57,406 

18,96,807 

19,01,085 

24,15,803 

27,70,295 

188 284 

86,914 

121 181 

115,^5 

144,041 

162 071 

177,445 

04,9m89 

46,02,328 

06,08,100 

82,03,008 

1,17,74,487 

1,40,87,340 

1,48,47,224 

36,127 

20,400 

077 

1,206 

28,125 

122 

46,108 

8,48 446 

1,96,637 

5,848 

0 OOO 

1,60,677 

0,854 

6,61,380 

35,244 

11,182 

700,800 

134,924 

1,016 

38,724 

218 

3 04,443 

1,08,254 

6,70 411 

0 17,510 

9,860 

2,09,770 

6,897 

662 

680 

310 

600 

1,017 

1,444 

1,176 

60,803 

37,801 

86,034 

81,270 

1,58,274 

2,77,800 

2,42,128 

48 

87 

167 

106 

224 

218 

1,796 

3,770 

4,691 

19,716 

20, lOO 

83,802 

46,238 

2 82 162 

4,173 

4,629 

8 331 

4,248 

7 432 

7,806 

1,433 

2,88,934 

3,88,074 

3,20 166 

4 85,268 

0,34,560 

10,74,328 

2,22 267 

6,12 900 

^ 4,04,402 

8,70,800 

6,94,367 

14,43,048 

21,74,680 

03,21 726 

15,04,490 

11,33,900 

18 31,506 

21,67,676 

27,30,287 

37,88,071 

70,85 639 

70,26,920 

67,30,237 

83,34,731 

1,08,70,673 

1,46,00,774 

1,84,75,411 

2,24,82 763 


IMPORTS 

Gunpowders, Filled Cartridge and Fiieworks, etc 


« 1943 48 


1943^ 

1944 46 

1946 40 

194647 

1947-48 

1948 49 



10,000 

90,162 

100,250 

39,400 



11,619 

111,002 

1,23,267 

1,07,810 
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ECONOMIC PEOSPECiS OF CHEMICAI#INDUSTEIES 


T\BU VI 


Produa 

UnU 

1837 33 

1988 89 

1989 40 

1940 41 

1911 42 

Djnauil^c 

£l>s 



7i 

• 



Us 



6" 



Other Nltio Compauuds 

Lbs 

81c, oBa 

307,000 

409,000 

120,Sa0 

1 218,9 il> 


HS 

fi 07,280 

2,37,21d 

2,18,861 

^ 8,09 501 

9,38,576 

Gelatluc Dynamite (or 







Ocllgnlto) 

lbs 

1 218,000 

9Uc,c00 

1,161,860 

1,701,600 

971 700 


Ka 

8 08,314 

7 06 122 

10,65,708 

18,22,176 

7,23,218 

Deumatoia 

No 

0,032 800 

8,717 500 

10,717 650 

6,772,610 

0,400,600 


Re 

2 06,118 

2 26 198 

2 77,600 

1,^1,378 

1 60,066 

Other Blasting Explosives 

No 

620 777 

777,872 

662,019 

16,188 

190,661 


Rs 

18,30 180 

0,22 62u 

1,79 341 

15 288 

1,8S,674 

lotal Blasting Explosives 

No 

— 

— 

— 

— 

— 


Rs 

38,71,837 

25 8u,515 

26,91 611 

81 lO.lul 

30,88,618 

Giinpo idrr Black 

Lbs 

88,776 

27,626 

26,160 

20,137 

12,770 


RS 

26,162 

23,817 

10,fl6 

17,010 

14,997 

Smokeless Quopoivdcrs 

Lbs 

10 100 

8,01a 

2160 

4,260 

4,110 


Es 

26,106 

10,001 

8,706 

17,127 

21,808 

Gunpowder Others 

Lba 

13,626 

61,160 

63,060 

30186 

77,875 


Ra 

21,714 

28 107 

SI 613 

26,171 

11,121 

Cartridges for Shot Gnus 

No 

12,080,687 

11 818,801 

10,206 027 

7,912,823 

11,861,266 


Rs 

8,68,762 

8,11,185 

7,26,386 

6,19,611 

0,11,280 

Cartridges for BIfles 

No 

8,610,608 

8 170,610 

2,881,828 

1,618,604 

e»«617,626 


Rs 

2,28,918 

1,71,816 

1,12,761 

01602 

60,887 

'Xotal Cartridges Billed 

No 

1&,2B7,2&0 

11,084,828 

18,087,866 

9,666,827 

11,898,822 


Rs 

10,82,700 

9,85,601 

8 00,610 

7,11,116 

9 92 076 

Elrevrorks 

Lbs 

2,061 176 

2,026,861 

1,000,710 

1 000 671 

710,697 


Rb 

8,10,626 

9,61 720 

0,63,291 

1,91,102 

5,00 661 


Tabll VII 





Imports 

of Products of Interest to 

Product 

OnU 

1887 38 

1983 80 

1989-40 

1940,41 

194142 

Abestos Baw 

Cwts 

62,837 

73,163 

60, 065 

150, 600 

162,901 


Bs 

1,16,076 

7,32,521 

6,42,981 

20,70,917 

26,05,118 

Asbestos Hauufactursd 

Cwts 

— 

— 

— 

— 

— 


Bs 

7,71,081 

7,94,038 

0,14,625 

11,71,806 

15 63,503 

Asbestos (total 

Cwts 

— 

— 

— 

— 

— 


Bs 

13,10,706 

13,66,188 

13,02,o32 

17,67,000 

28,01,196 

Candles of all kinds 

Bbs 

3,196,860 

2,706,140 

2,939,634 

2,081,701 

3,116,107 


Bs 

9,96,686 

8,78,072 

8,02 018 

7,67,776 

18,67,746 

Chalk Branch 

Cwts 

932 

243 

218 

109 

61 


Bs 

7,333 

8,741 

3,371 

2,368 

1,231 

China Clay 

Cwts 

672,301 

597,661 

666,481 

271,687 

123,161 


BS 

12,83,689 

11,78,268 

19,26,068 

9,20,828 

6,02,026' 

Gelatine 

Cwts 

S81 

686 

1,397 

1,194 

s,m 


Bs 

26,936 

51,201 

1,18,110 

1,13,110 

^24,406 

Glue 

Cwts 

17,239 

19,261 

19,118 

8,971 

0,418 


Bs 

6,96,836 

0,06,974 

7,21,710 

3,62,111 

1,11, eSB 



STATISTICS OF IWOIITS, EXPORTS AND PRODUCTIONS STO 


— contd 


1942 43 

1943 44 

1944 45 

1045 48 

1946 47 

1947 48 

1948 49 

436 000 

103,000 

2a3 nOO 

130,000 

400 OCO 

490 Ua 1 

l,U17,a )3 

2,24 304 

80^908 

1 62 060 

3,34,667 

3,44,110 

4,62,3a2 

0,32 678 

l,02o,250 

1 266,020 

2,024,330 

2 167,500 

3 862 183 

3,277 OaO 

3,070,730 

13 »7,090 

10,10 600 

16,29,789 

17,81,0 >9 

27,84 464 

28,54,807 

35,59,37 > 

10,gD0,43u 

6,020 000 

10 867,600 

6 837,600 

12,488,000 

0,832,113 

6,940,830 

2,60,881 

1 08,740 

3 48,143 

8,75 401 

6,02,007 

6,12 721 

7 0a,370 

217,873 

606 39 1 

147,410 

51,087 

374,483 

284 036 

900,151 

i*88 747 

4 88,677 

1,27,203 

95 040 

3 70,788 

3,11,263 

8 82 436 

30 oZ 994 

SO 89,072 

26,10,805 

33,48,976 

58,34 691 

61,67,847 

70,78,483 

2 260 

11,160 

18,825 

18 450 

22,550 

7,600 

16 011 

3 204 

10137 ’ 

21,285 

26,844 

41 006 

14,083 

26 248 

20 


3,645 

11,300 

7,525 

4 880 

0,095 

100 


0 714 

26 109 

12 003 

14,070 

20 aOl 


10,100 

8 800 

34,fiaO 

100 100 

66 683 

61,050 


25,026 

8 692 

20,340 

07 717 

69,077 

01 781 

1 702,701 

l,774,0o4 

3,398,154 

10,0b3,776 

14 147,826 

17,713 233 

4,475,800 

1,73 273 

1,71,434 

8,44,807 

10,37,095 

15,06,322 

25,70,158 

7,12,673 

4S*«> 

45,666 

154 04u 

oOl 453 

1,030 800 

6 960 183 

62a,273 

11,846 

7,013 

17,253 

66,063 

2 12 825 

4 17,807 

1 )7,660 

1,836 286 

1,810,610 

3 647,100 

10 646 228 

10,078,034 

24 681,410 

5101,160 

1,86,117 

1 78 447 

3,61,650 

10,93,768 

18 00,147 

20,04 055 

8 70,336 

1,462 

4,7o2 

1,390 

1,822 

330 047 

S64,0d2 

109,870 

2,403 

7,804 

2 678 

6,00a 

0 11 a40 

18,34 346 

0 82,870 

MPORTS 







lie Chemicals and other Industries 




1942-48 

4948 44 

1944 45 

1645 46 

1946 47 

1947 43 

1948 49 

226,603 

127,892 

211,110 

97,800 

la2 283 

80,728 

108 040 

43,24,401 

31,20,438 

48,66,750 

26,75,774 

62 56,236 

10,90,375 

64 85 005 

10,08,110 

6,70,206 

18,47,870 

16,90,401 

36,63 052 

33,00,417 

40,62,926 

10,80,620 

11,68,173 

10,84,086 

26,29,031 

58,10,237 

52,09 702 

81,38,891 

108,369 

104,604 

131,400 


16,738 

1,282 

701 

80,128 

38,862 

58,476 


10,708 

8,000 

8A8r 

4 

2 




28 


105 

61 


12 


132 

53 

68,438 

6,420 

1,877 

8,848 

6,911 

13,711 

54,113 

3,70,030 

44,087 

19,376 

78,161 

64,885 

1,10,824 

4,36,051 

274 

313 

360 

721 

1,380 

325 

1,888 

^38 

1,36,050 

48,146 

1,37,854 

8,aT,300 

1,08,825 

4,30,368 

3,811 

074 

1,309 

2,931 

4,282 

3,186 

1,376 

1,86,600 

66,612 

ll45,803 

2,20,333 

8,18,266 

3,63,113 

1,38 422. 



3b0 IXO\OMIC PllO-sPECTS OF ClIEMIC^iJ, INDUSTRIES 

Tvbll VII 


Piodud 

Unit 

1937-38 

1938-30 

1939 40 

1940-41 

1941-42 

(runs \M1 141 SIS 

m 




» 


^abi 

Cuts 

20,150 

28,783 

23,963 

13,162 

37 424 


tts 

4 40,15. 

j 43,256 

4 45,016 

2,46 844 

10,21,235 

Bonjuinln 

Cwts 

15,447 

17,707 

20,063 

* 15,620 

14,845 


Bs 

5 38,203 

0 15,157 

6 01 847 

5,47,901 

5 17 000 

Diiinmu (Ecains) 

Civt' 

>0 091 

48,663 

01,643 

64,764 

42,667 


Rs 

4 o8,247 

3,31,803 

4,03 238 

" 28,211 

6 04,635 

Oliliaiuiir 

Cwts 

23,406 

18 493 

18,772 

>19,631 

11,904 


Rs 

2 71,0o2 

2 03,o08 

1,88,860 

2,22,669 

1,|0,044 

nosln 

Cwts 

45 726 

101,926 

22,691 

28,662 

10,802 


Rs 

4,al 933 

6 25,520 

2 35 021 

2,47,345 

1 99,263 

Other Bolts 

Cwts 

26 260 

36 703 

30 067 

31,665 

31,648 


Ra 

o 70 040 

6 03,600 

6 88/612 

6,72,504 

6,88,225 

Total 

Cwts 

139,008 

252,284 

168,080 

168,494 

157,190 


Rs 

27,12,290 

30 12 503 

27,22,602 

26 65,374 

32,30,801 

Raw lUms 

Ft 

76.827,103 

74,216,453 

82,963,801 

70,028,681 

92 510,896 


Its 

25 44 444 

24,00 732 

81,02,566 

24,46,072 

38 82,518 

Esposod Films 

Ft 

22,278,338 

26,034,470 

23,811,654 

18,367,302 

17 122 184 


Rs 

38 14,738 

37,60,305 

54 18 865 

60,43,253 

51,88,818 

Lae 

Cwts 

67 851 

101,853 

225,242 

68,104 

^ 77,0l!li 


Bs 

7 35,287 

7,76 044 

26,64,081 

11,01,320 

18 74,048 

Unuuninm 

Cwts 

00 882 

57,863 

81,508 

26,608 

5,406 


Rs 

52,70,222 

46,80 017 

25,56,202 

87 67,305 

0,01 204 

Copper 

Cwts 

316,083 

168,685 

248,420 

252 .68 

343,466 


Rs 

1,89,78,480 

61,41,088 

1,08 65,036 

1,25,43,146 

1,86,03,614 

Load 

Cwts 

160,018 

140,465 

2o4,820 

291,007 

340,167 


Rs 

28 87,032 

20,33,555 

40,06,174 

55 98,776 

71,71,751 

Qiiicksllver 

Lbs 

226,002 

180,027 

107,680 

20,088 

60,921 


Rs 

5,04 36b 

4,66 760 

8 68,118 

1,60,337 

5 68,206 

Tin 

Cwts 

00,145 

56,046 

76,606 

63,277 

80,267 


Rs 

85,47,590 

70,65,668 

1,21,30,177 

93,10,476 

1,61 65,482 

71nc or Spelter 

Cwts 

446 857 

622,057 

450,070 

4^,606 

305,748 


Rs 

70 80 926 

j6,S6,082 

58 27,042 

03,78,662 

99,91.180 

Mica 

Cwts 

1207 

2 801 

3,388 

4,310 

6,178 


Rs 

00,404 

2,19,186 

1,26,206 

3 98,773 

78,091 

Paraffin Wax 

'ions 

1562 

1,074 

1,840 

4,104 

2 798 


Rs 

4 68,918 

3,58,606 

7,16,102 

21,88,480 

15,31,128 

salt 

Tone 

847,306 

312,232 

314,282 

207,169 

261,601 


Rs 

65 76.803 

37,80,250 

01,90,118 

47,71,706 

98,02,209 

Starch DeUrlne and Faiina Gwts 

841 762 

765,082 

768,826 

700,208 

980,296 


Ivs 

50,44,178 

48,03,683 

70,06,606 

83,80,936 

1,21,77,856 

Tallow 

Cwts 

108,202 

178,007 

198,639 

121,243 

225 644 


Rs 

31,46,002 

26,60,466 

29,68,203 

21,69,966 

47,08,314 

Stearin 

Cwts 

40,057 

46,109 

10,897 

8,083 

6,865 


Rs 

6,64787 

6,08,083 

2,04,088 

2,46.969 

2,30,^9 



STAlISaiCS OF iAports, exports and productions 381 


— coiltd 


1942 43 

1943 44 

1944 46 

1946 46 

1046 47 

1947 48 

1948 49 

61,820 

20,100 

68,077 

160,387 

80,204 

43,380 

168,050 

21,20,649 

0 26,974 

36,36,276 

60,80 348 

36,00,678 

16,16,728 

61,00 782 

128 

20 


788 

7,214 

3,856 

9 loa 

6,748 

3,833 


1,16,657 

0 78,734 

4,65,700 

0,2 >,204 

S,6o3 

9,273 


2,030 

42,022 

23,960 

61,616 

1,91,621 

, 6,76,223 


92,720 

16 62,048 

8 00,164 

16,48,203 

0,203 

50 

242 

11,276 

16,090 

3,418 

3,60> 

89,935 

1,060 

7,083 

8,86,662 

4,06 267 

1,00 845 

1,24 300 

4 

23 

1 

4,114 

18,246 

8,053 

63,063 

2 499 

327 

176 

92 le-) 

8,04,240 

1,27,818 

20,96 308 

7,30i 

10,471 

18 472 

12,660 

17,857 

0,887 

22 028 

3,18,09.) 

4,72,966 

18,40,633 

8 27,435 

14,18 618 

12,64 668 

23 43,726 

81 024 

40,049 

86,702 

1,91,163 

183,633 

87 571 

300,122 

27 29,447 

19 80,073 

48,02,060 

84,45 404 

80,06,480 

43,00,923 

1,32 44 672 

80,562,792 

78,723 620 

87 173,284 

80,898 662 

128 622 819 

174,200 351 

156,416,403 

31,09 789 

29,79,709 

29 67,070 

29,06,438 

34,11 810 

70,96,320 

76 06,41b 

6,923,624 

11,021,027 

11,230,660 

16,181,038 

16,116,292 

16.088,317 

12 301 060 

IS'WMOl 

28,67 004 

33,88,448 

46,28,492 

24,60,820 

19 98 280 

31,62 042 

j02 


0 

321 

36,802 

212,749 

116,366 

18,'i09 

60 

618 

6,182 

16 46 710 

1 20,44,036 

l,04,01,70o 

413 

324 

27 216 

109 653 

234,176 

248,020 

189 064 

02 110 

41,400 

24,10 100 

00,21,051 

1 93,34,313 

2,86 06 263 

2,66 60 138 

3o(),6u8 

310,078 

366,304 

307 601 

711,704 

445,276 

864,403 

1 60 01 070 

1 66,74 636 

1 88,50,624 

1,59 22,824 

4,34,15,011 

3,79,00 417 

7,61,07 001 

37 961 

9,640 

11,217 

443,280 

122,443 

106 892 

164,972 

16 13,123 

4,48,681 

2,98,120 

00 62,622 

43,01,465 

68,83,776 

1,16,73,622 

103,980 

64 609 

237,213 

177,181 

o06,789 

328,203 

741,818 

10 33 602 

6,23 067 

21,16,402 

11,53,404 

18,70 408 

10,20 24 ■ 

10,20,146 

240 

198 

1 297 

2 807 

20,043 

2,680 

40,566 

90,627 

43,807 

17,394 

5,05,953 

62,48,000 

9,59,980 

1,23,04,634 

223,303 

• 38,412 

23,873 

249,270 

1,073 138 

663,072 

761 832 

72,10 876 

8,79,627 

10,85,394 

77,16 588 

3,58,35,063 

2,38,38 344 

4,04,28,006 

0,097 

2,082 

3 356 

11 121 

116 

1,181 

8,840 

1,53 012 

94,862 

74,114 

72 004 

20 617 

1,80,898 

12,00 70S 

189 


663 


153 

1! 

1 647 

1,11,808 

78 

4,64,121 

801 

92,482 

0,240 

12 42,617 

133,481 

163,626 

276,383 

216,651 

92 583 

378 868 

300,808 

88,72,215 

1,64,13,065 

2,49,82 101 

1,70 59,517 

74,22 312 

2,87,46,64 > 

2 03,20,060 

70,143 

0,361 

6,888 

11,776 

521 186 

626 110 

870,272 

14,36,078 

1,70,388 

1,02,400 

2 32,655 

1,08,67,698 

1,8d,71 632 

2 01 10,402 

US,967 

96,621 

64,720 

64,108 

62,883 

68 004 

59,187 

28 68 440 , 

30,48,108 

17,14,021 

24 00,439 

81,38 298 

47 70,464 

52,93,400 

10,504 

2,209 

2,067 

9134 

748 

820 

1,508 

6 1 0 781 

l,32,jl2 

2,30 762 

5 11 344 

49 704 

1,09 038 

1 80,640 
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ECONOMIC I'ROSPECrS OF CHEMIcf^L INDUSTRIES 


T.iB] E VIII 
Impoitb of Goveiiiment Stoics of 


Product ■“ 

Unit 

1937 SS 

1838 38 

1989-40 

19{0 41 

1941 42 

Chemli als 

Cats 











Kb 

5 04 esi 

11,48 585 

6,04,012, 

4 20,502 

87,778 

Drugs iiiKl Kedioiurs 

Owts 

— 

— 

— 

— 

— 


Bs 

3,47,183 

4 21,051 

1,60,702 

57 21,055 

31,12,001 

Copper 

C-vts 

53,374 

57 514 

00,070 

90,748 

0,468 


Ba 

21,10,727 

21,56,603 

24,60 700 

37,79,155 

4,53,092 

Lead 

Cwta 

17,879 

0 283 

26,722 

- 27,640 

800 


Ua 

8,02 428 

1,13,747 

5,11,104 

4,74,449 

14 589 

Up 

Owta 

8,301 

l,Bug 

9,807 

0,084 

• 5 02o 


Ba 

10,01 257 

2,40,302 

3,72,420 

11,43 032 

9 38 980 

Jiino or Spelter 

Cwta 

280 

180 

IS.OSd 

9,524 

4,773 


Ba 

4,,iU3 

3,745 

1,|4 466 

1,28,040 

80,741 






Table IX 




Exports 

of Chemicals and Chemical 

PtaiiKt 

VttU 

1987-38 

1088-80 

1030-40 

1B40-4L-^ 1911-^2 

Magscnlnm Oldorlde 

Gnta 

12 580 

6 187 

25,035 

10 218 

31 500 


Ba 

48,538 

26 786 

1,40.702 

1 13,619 

1 o8,822 

Otlier Ilagucsium Compde 

Cwta 


472 

070 

862 

915 


Ba 


2 447 

6,020 

0,036 

10,080 

SaltpoTTO 

Cwta 

158,204 

135 008 

185,41 > 

100 300 

177 100 


Bs 

10,83 785 

10,80 214 

17,13,047 

24 26 500 

23 10 OSl 

Other Potaaalura Comiida 

CwM 


4 

875 

4,007 

11,275 


Ba 


200 

45,803 

Jl,671 

1 40 OOS 

Boiat 

Cwta 

1024 

740 

600 

574 

463 


Bs 

17,805 

12,098 

12,728 

14,902 

11 085 

Other Soda Compouuds 

Cwta 

854 

2,303 

0,164 

5,962 

130,974 


Bs 

6,076 

33,000 

53,200 

^ ol,341 

1 10,477 

Other Sorts of Ghemlcala 

Cwta 

— 

— 

— 


— 


Bs 

3,12,354 

i &e»23S 

2,06 443 

0,30,132 

6 72 324 

iutal of OhomteAla and 






Chemical preparatlcna 

Cwta 

— 


— 

— 

— 


Bi 

14,66 loB 


22 76,033 

31,01,173 

34 11,153 






Tabie X 




Exports of Products of interest to 

PrvdwA 

Unii 

1987 88 

1938 39 

1939-40 

1940(^1 

1941 42 

Candles of all hinds 

Lbs 

9,124 

2,230 

8,732 

14,873 

^,802 


Bs 

3,205 

1,777 

2,272 

"(OOS 

,1,282 

Casein 

Cwta 

7,607 

6,500 

6,846 

4,804 

4,990 


Ba 

1,79.003 

76,164 

1,03,266 

1,18,046 

1,67,021 



STATISIICS OI ^MPOEIS, EXPORTS AND PRODUCTIONS 3SS 


IMPORTS 

interest to the Ciienncal Ti^de 


1948 48 

1948 44 

1944 45 

1945 46 

194647' 

1647 48 

1948 49 

— 

— 






_ 


12,64,114 

28 03 880 

4 

15 66 883 

21 40 334 

27,62 311 

18,63,077 


— 



. — 

— 





28,327 

3,40,110 

14,00,474 

18,46,473 

4 SO 454 

7,66,704 

_ 

15,986 

7,14n 

16,162 

68,540 

12,683 

13,034 



7,67,342 

4,10 808 

0 21,488 

38 46,620 

8,11,265 

6,66,182 


6,66r 

0 

7,024 

2,398 

17 870 

8 



74,066 

SdS 

1,66,190 

57,863 

3,66 SIS 

610 

— 

701 


88 

12 

1,090 

18,151 


1,36,988 


17,488 

7,202 

2,61,202 

61 41,558 


16,696 

104 

85,637 

7,360 

2,008 

6,476 



2,87,791 

4,170 

0,27,o67 

2,03 413 

3,11,843 

2 75,608 

— 


EXPORTS 

preparations of Indian Oiigm 

1948 44 1944-4B 1946 4B 1948 4T 1947-48 1948-49 


14,470 

9,688 

S,7o7 

11,558 

87,001 

61,006 

00.630 

1,13,062 

68,686 

31,335 

87,084 

9 27,770 

6,76,072 

7 41,0^8 

7 

127 

50 

76 

1,120, 

1,046 

312 

420 

2,717 

3 000 

8,404 

2,40,062 

16,816 

5 806 

84,180 

47,120 

17 441 

4,014 

34,101 

2 060 

702 

14,06,698 

32,16,263 

5 10 681 

1,54,261 

10,86,6'« 

1,16 086 

60 3 J8 

4 

644 

81^ 

361 

170 

1668 

850 

1,314 

28,788 

56,096 

22,124 

14,112 

2,29 048 

1 27 ■>^5 



3 


12 





165 


861 



1,344 

86 

S.700 

407 

4,100 

20,424 

30 307 

30,605 

9,903 

81 42S 

14 152 

72 316 

18,82 397 

13,78,440 

12,41,611 

2,73,606 

3,86,410 

21, 77, 80*5 

40 77,138 

26 40 128 

15 *11 690 

27,03,810 

15,03,082 

10,78,119 

24.84.611 

66,02,820 

S3 9 1,295 

18, u4 800 


EXPORT 

the Chemical Industry 


1949-48 

1943-44 

1044 46 

1946 48 

1948-47 1947 48 

1948 49 

90,26? 

40,970 


161 

211,648 

3,602 

^8,620 

1,17,603 


292 

3,16,236 

4 i40 

679 

151 

200 


3,697 


37,614 

21,760 

30,000 


2,33,337 
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ECONOMIC PROSPECTS OI- CHEMK A JVDUSXRTFS 


Tabie X 


Prodiul 

Unit 

1S37 38 

1938 SO 

1939 40 

1949 4? 

1941 42 

1 

Ciiii.lionn Bark 

Lbs 

2S,®22 

32,1 1- 

68,824 

?6 052 

21,810 


its 

0,820 

11,117 

23,080 

17,114 

10,901 

Nnx Vomica 

Owts 

20,37? 

26 566 

26,230 

18 6Su 

48,088 


Bn 

1,42,806 

1,00 813 

1 05,615 

66,766 

8,30,072 

Senna 

OurtS 

03,434 

40,100 

60,280 

43,454 

60,96, 


Rs 

8 43,412 

5,88,728 

3 38,820 

6,00,907 

7,36,475 

Other Bings and Hedlclnes 

Owts 

— 

— 

— 

— 

— 


Rs 

17,20,718 

20 41,420 

23,14,003 

25,80,003 

40,28,070 

lota) Drugs and Mcdlolncs 


— 

— 

— 


— 


Rs 

27,31.120 

27 83,106 

33 18,876 

33,65,128 

01,190,715 

Bark for Tanning 

Cuts 

?,88b 

2,248 

1,004 

106 

420 


Rs 

8,083 

2 815 

1 240 

045 

3,200 

Ciitcli and Oambicr 

Cwts 

4,336 

8,357 

3 070 

3 348 

8,310 


Rs 

GO 647 

53,620 

u2^72 

60,004 

00,084 

lndi„o 

Cwts 

42u 

241 

IjS 

30 

25 


Rs 

72 360 

41 016 

17,472 

7 672 

4,042 

Hyrobainna 

Owls 

1 430,280 

1,220,832 

1 206 002 

834,440 

641,074 


Rs 

44 34,321 

40,01,240 

42 48,382 

28,41,256 

23,30,02o 

Kyiobalans Extract 

Cwts 

80,060 

44 47) 

82,846 

90,900 

113,781 


Rs 

7 46,827 

4,08,165 

7,08,485 

9,26,924 

10 81,860 

Total of Dyeing and 







Tanning Substances 

C\ ts 

1,623,660 

1 376 >0,) 

1,420,870 

1 049,100 

*^68,41^ 


Rs 

86 87 016 

50,10,611 

<0,04,160 

>4,00,116 

30,33,384 

Gum \iablo 

Owts 

250 

65 

340 

146 

1302 


Rs 

0,750 

1 000 

6,00 > 

),3t7 

42,218 

Rosin 

Cwts 

5,772 

1,421, 

10,860 

12,250 

59,654 


Rs 

67 601 

47,11? 

1 35 702 

2 00,081 

7 ’ 0 808 

iotal Gums and Resins 

Cwts 

84 448 

75 47 > 

115,640 

97 726 

182 064 


Re 

26,o0,382 

23,44,707 

31,50,500 

25,18 990 

52,27,250 

Lao (Buttons, Seeds, Shell, 







Sticks and other sorts) 

Cuts 

864,071 

024,848 

750 082 

>94,489 

766,203 


Its 

1,6?, 18,000 

1,26 65 148 

1,00,87,270 

2,‘>5,42,601 

4,91,73,036 

Bones for Uanurlal purposes 

Ions 

81,010 

16,424 

5,015 

G,56n 

3,500 


Rs 

31,08,132 

11 84 47) 

3 20,136 

3 85,203 

2, 11,010 

Boncineal 

Tins 

30 020 

2j,072 

47,013 

24,610 

26 87u 


Rs 

10,08 7)0 

14,86,761 

27,36,163 

19,06,052 

15,87,847 

1> isli Manures 

Ions 

6,308 

4,710 

6,212 

6,621 

5,814 


Rs 

a 60,178 

3,70,374 

1,70,720 

5,98,686 

2 56,201 

Guano 

Ions 

310 

178 

761 

927 

152 


Rs 

48,086 

10,045 

86,924 

44,030 

0,425 

Hornmeai 

Tons 

2,568 

1 007 

1,054 

1,043 

1,943 


Rs 

2 38 002 

1,04,888 

1,60,766 

2,02,824 

1,87,899 

Sulphate of Ammonia 

Ions 

1,010 

1,813 

3,633 

403 

20 


Rs 

1,96,412 

1,36,855 

3,77,832 

73,448 

2,10) 

Other Kinds 

Tons 

8,467 

5,546 

6,268 

16,230 

4,038 


Rs 

6,50 465 

4,11,841 

6,21,000 

12 02,160 

4,26,413 

Total OfMsnuros 

Tons 

88 606 

33,250 

70,846 

66,108 

42,340 


Re 

68,00 316 

27,21,886 

47,00,656 

45,03,303 

27,96,007 

Chromltt 

Tons 

41 462 

14 606 

20,720 

85,565 

67.1192 

Manganese Ore 

Rs 

12,80,078 

6 36,863 

9,18,742 

15,92,1 91 

«lk7S,731 

Tons 

1,001,006 

453,082 

718,734 

610,174 

722,302 


Rs 

21,28,04u 

1,07,24,787 

^^82,74 468 

1,47,43,458 

2,40,31.983 



STATISTICS Dr I^POTtTS, EXPORTS ANO PRODUCTIONS flS'j 

— imtd 


1942 43 

1943 44 

1944 45 

1945 46 

1940 47 

1947 48 

1848 40 


95 

475 






iu,30o 

J8,990 

2u,54G 

61 331 

42 471 

30,675 

8,080 

3 98 902 

2 31,020 

2 70,033 

7 19,772 

0 54 61)5 

4,54,114 

98,342 

17,B75 

in 400 

12 677 

25,490 

47 oes 

82 360 

24,667 

0 70,28') 

2,78,180 

2 20,252 

7,29 672 

10 73,850 

10,12,832 

6,87,832 

19 80 410 

•JO 85,3 33 

21,00,803 

30,30,042 

67,08,700 

50 02 710 

74,08,408 

u7 747 

22 13 191 

20,10 OaO 

56,39 024 

03,80,711 

05 so (laO 

80,04,582 

0 197 

1 050 

1002 

122 

1.210 

2 


36,393 

9,570 

16,025 

1 802 

30.040 

00 


4 047 

5,184 

3,056 

0,635 

4,031 

0 730 

8,115 

86,411 

1 4a 304 

1 54 844 

2 03 510 

1 80.028 

3,69 023 

7 70 208 

71 


0 

13 

1,004 

518 

688 

10,775 


0 330 

8,730 

0.84,123 

75,050 

59X97 

544,708 

320, 7a8 

507,280 

070 393 

eU8 884 

038,403 

011 940 

21 60 303 

18 08,748 

31,65 892 

44 07,998 

40,28 11 > 

40 32 291 

64 65 027 

72 982 

01 070 

42,532 

77 876 

56 226 

55 950 

41,95) 

fl^^OI 

0 49 220 

5 80 003 

11,10 823 

8,16 000 

11 18,870 

10 98 758 

030,943 

394,357 

504192 

7 )8,209 

683,019 

759,437 

699,712 

30 58,304 

27,10,214 

40 07,170 

68 87 502 

70,80.210 

70,29 877 

81,16,812 

4 442 

70 

399 

881 

2,550 

131 

205 

1 2 > 705 

3104 

17,544 

90 4)2 

2 42 289 

11,021 

10 301 

13 03) 

2.183 



7')J 

1 140 

3,131 

2 37,700 

51 90) 



27 003 

51 84U 

2 17,930 

82 313 

84 703 

(1j,143 

91 9'0 

108 025 

82 8o!> 

99,827 

34,48 803 

45 28,500 

42,54,111 

02,91,178 

85,82,101 

72 50,101 

78 10,04) 

321,257 

236 029 

437,850 

434 174 

678,640 

612,172 

490 623 

2,89,10,030 

2 47,34,107 

432 16 013 

4,33 22,025 

11,19,01,626 

9,11 30 653 

8 0781,417 

7,455 

3,170 

1 189 

6 677 

0,676 

8 772 

1,728 

5,00,025 

m 2,51108 

1 06,080 

0,34 948 

11,67 061 

6,81 131 

3 81 707 

23,804 

10 048 

10 309 

10,401 

7 778 

7 410 

7 OlS 

16 01,703 

6,33,053 

8,58,820 

9,10 924 

9 00 8G3 

15 50 458 

22,32,821 

8,141 

8,515 

1 078 

3,323 

2 904 

1015 

7 

3,83 904 

2,00,400 

78,418 

2 09 192 

S.36 4J4 

2 02 334 

23 0311 






4<>3 







1 23,70) 


1,783 

185 

497 

620 

3.824 

1 404 

544 

213,273 

12 119 

52 209 

13)4,020 

8.44 328 

3 40 045 

1 76 628 


2,219 

6,7a0 

1 4oU 

184 

20 

664 

1 934 

2 60,287 

70,308 

2,81/jUO 

A7 70U 

18 044 

4,21 501 

4,34 489 

41,492 

28,280 


20 04'> 

23,795 

15 624 

11231 

29, al 312 

12,83 744 

14 36,033 

19 46 790 

33 i2 700 

32,32 324 

32,47 060 

M,sio 

27.06(1 

1Q,1S7 

14 030 

21,901 

10 711 

2,649 

19,89,890 

14 13,973 

0,86,460 

7,78,478 

13,17,800 

14 04,600 

2,8 4 535 

577,389 

5)9,200 

V 150,006 

184,681 

401 500 

520,746 

108 895 

,90 02 214 

1 3) 77 9 33 

14,717 

65 

1,84,14 844 

2 4'< 64 2 )2 

1 8100,132 
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T\BrD X 


Pmliict 

mm 

1917-38 

1038 30 

1939-40 

1040-41 

1041-48 

Wolfram Ore 

Tons 

Id 

8 

8 

28 

61 


lie 

68 000 

18,000 

19 000 

06 300 

1,30,611 

Mloa 

Cwts 

203 071 

161 841 

218,020 

. 120 000 

241,041 

Its 

1 48 40,2 >8 

1 11 11,640 

17 68,J8o 

1 47,37,042 

3,05,40,078 

Mouarlto 

Tone 




100 



Ra 




15 000 


Sandalwood Oil 

Oals 

11 260 

0 OOo 

11,101 

10,081 

13 000 


Rs 

13,86 216 

0 47 318 

10,80 100 

8,76,070 

11 40,Jl8 

Falmrosa Oil 

Oals 

10 8^7 

6,642 

3,508 

3,520 

7,421 


Ra 

4,11,413 

2,34 20o 

1 1)2 262 

1,00 710 

6 16 800 

I oinou;!rass Oil 

Oals 

00 121 

07,020 

100 126 

83,573 

122,024 

Rs 

7 22,840 

7,18,068 

0 70,^92 

12,14,068 

15,80,071 

Total liiiisontial OIIh 

Oals 

115,018 

118,262 

124,380 

101,280 

152,078 


Ks 

2a 61 034 

20 12,526 

26 18 108 

24 50,30 > 

57,00 424 

Oaatur Oil 

Oals 

1,683 610 

1 103,086 

1 253 760 

1 205,412 

1 077,912 


Rs 

24 6o 273 

IT 03,368 

23 00,660 

2a,67 877 

22 19 700 

Linseed Oil 

Oals 

*66,224 

261,0ol 

003 208 

1 Saa.OOl 

3,010,441 


Rs 

4,35 008 

4,38 743 

10 07,981 

42 04,aG0 

71,77,820 

Cocoiinut Oil 

Oals 

70,513 

72 000 

60,657 

40 281 

71.040 


Rs 

1,11,460 

1 13,160 

00 200 

83 521 

'‘^35,52i* 

Oroandnut Oil 

Oals 

2 317,102 

3,887 676 

3,026,086 

8 702 074 

6 411,518 


Rs 

33,65,608 

48,13,764 

Dl no 104 

1,28,68,041 

03,34,080 

'Vlnstard Oil or Rape Oil 

Oals 

820,117 

400,114 

U7,708 

400,372 

205,1>62 


Rs 

4,88 728 

6,70,004 

6 04,45o 

6,6j,571 

4,00,524 

Sesamum (IISI or Jinjth) 

Oals 

2 >1 ,827 

243,424 

220,900 

204,027 

11,4,684 


Rs 

3,81) 20o 

1 08 500 

2,26,007 

1 14 7 pO 

1,02 812 

Total of VoRotable Oil non 







essential 

Oals 

4 0 >1,621 

0 157,400 

7 221 34 1 

12 804 050 

11,624,700 


Rs 

74,73,071 

82 17,450 

1,11 82,068 

2,1180,612 

2,04,07 004 

Castor Cake 

Tons 

2 527 

1,021 

041 

14 

201 


Rs 

1,01,018 

42,300 

51,740 

4,801 

7117 

Cotton Cake 

Tons 

8 100 

21,506 

0 425 

,4 906 

31 


Rs 

5,23,642 

14,02,478 

4 20,201 

1,21,282 

1,348 

Qoundnut Cake 

Tons 

251,676 

305,147 

232,005 

138 610 

81 861 


Rs 

1,74,86,441 

2,40,63,487 

1,58,71,270 

0o,47,0O3 

21,54,401 

Xinsecd Cake 

Ions 

47 003 

31,436 

20,6o6 

20,005 

6,111 


Ra 

32,41 076 

22,17,233 

20,82,330 

14,36 601 

2,21,871 

Rape and Sesamum Cake 

Ions 

26,801 

15,384 

14,213 

12,068 

11 502 


RS 

22,11,736 

15,14 111 

14,08,358 

12,62,776 

11,60,020 

Total of Oil Cakes 

Tons 

3u6,a63 

440,530 

288 473 

176,880 

08,737 


Rs 

2,42,67,720 

2,01,10 532 

2 02 01,018 

84,15,772 

37,44,308 

Turpentine 

Cwts 

7,642 

14,313 

15,855 

13,605 

4 065 


Rs 

Da, 001 

2,18 080 

2,11,055 

1,01,872 

1,29 4s0 

Total of Faints 

Cwts 

— 

— 

— 

— 

— 


Rs 

11,40,410 

13,02,704 

17 80,656 

21,67,801 

23,16,6W 

Faraffln Wax 

Tons 

11,188 

8.547 

7,o60 

7 000 

^2,781 


Rs 

51,33,706 

80,24,864 

22,07,874 

36,a0,034 

Wla,799 

Salt 

Tons 

o4 

7,ii26 

27,400 

13,017 

13,017 


Rs 

o,U05 

1,00,074 

0,17,311 

4 GO 424 

3,39,31 Hi 



siAiisiics O] iMPOHis, rxponrs \nij PKOuucnoNs 38T 


• — conid 


1942 43 

1943 44 

1944 46 

1945 46 

1946 47 

1947 48 

1948 49 

68 



72 

, 



1,48,006 



1 82,270 

11480' 



190,8'>1 

] 40,050 

76,724 

12u,a3] 

186,278 

2-,6 2u0 

3S0,07i, 

2,71,16 270 

2 80,40,322 

201,42 811 

2 45 38,015 

1 00 08,040 

1,66,13,743 

5,92,38,683 

1405 

0,364 

291 

ion 

1,060 



1 81,957 

3 26,138 

42 022 

12 870 

2,13 510 



7,610 

1,608 

2,780 

6 104 

8,677 

7,00 . 

) 002 

10,01,248 

3 00,632 

7 57,041 

16,62,181 

35,13 871 

28,08 004 

10,97,229 

4 340 

54,306 

121.029 

160,700 

132 300 

84,051 

96,824 

4.00 177 

873 907 

32,12,243 

70,13,862 

1 07,0u 131 

10,66 606 

24,07,677 

60,462 

860 

7,001 

6 203 

3 802 

2 708 

7,960 

16,86,797 

23,876 

12 10 883 

12 07,4 U 

7 19 438 

3,9)386 

10,05,471 

77,968 

06,344 

134 412 

108,400 

161 044 

104,880 

111,663 

32 08 602 

21,73,823 « 

13,68,420 

1 00,60 508 

1 46 32,304 

78,60,709 

40,01,720 

488,093 

88,097 

70,789 

157,269 

266 920 

5 640,036 

1 009 101) 

1102 441 

1 93,806 

4 26,032 

8 83,186 

16 62 700 

3 90,77,638 

21 78.079 

1,067,036 

603,808 

791,022 

1,002 117 

303 293 

8 321 768 

2 280, 69 > 

29,06,998 

27 57 038 

37,32 708 

46 40,970 

17,84 400 

2 71 07,971 

1,47 41 921 

24,010 


4,062 


110,368 

1,340 

161 717 

68,167 


2u,g69 


6 19,364 

0,650 

10,00,928 

2 0QiL636 

130,471 

147,692 

126,864 

4 314 822 

7 262,380 

8,900,801 

41,79.307 

3,02,148 

6,61,894 

6,38,762 

1,84,41,292 

4 62 76 618 

6,46,66,391 

48,707 

4,872 

9 768 

17,772 

1,780 

26,611 

322,479 

1,21 302 

26,708 

67,724 

1.01,401 

0,877 

1,70,080 

18,49 107 

51 682 

41,463 

17,460 

75,255 

61,601 

870 

1 

1,38,105 

1,60,659 

04,280 

5,02,811 

3 u9,000 

0,126 

2> 

4,208,191 

1,689 361 

1,013 001 

1 653 338 

1,409 632 

10,727,900 

16 637 496 

1,04,00,956 

60,08,866 

61,38,780 

60 88 321 

2,37,27 041 

11 49,88,217 10,86,10,815 

346 







17,964 







88 

30 





413 

1,614 

2,250 





36,900 

54,440 

13,890 






)4,91 597 

11,57,083 






271 

80 

10 





22,431 

6,833 

800 

16 




17,082 

1 609 

285 

115 

47 


123 

20,14,312 

8,10,706 

39,808 

70 617 

1,032 


76,216 

72 792 

16,650 

295 

no 

17 

2,190 

4,039 

61,49,042 

14,92,370 

40 008 

70 53} 

1013 

2 08,314 

61,011 

106 

306 

670 

797 

8,172 

307 

67 

4,916 

26,614 

60,762 

10,303 

1,75 D13 

10,733 

4,742 


6,4S,369 
2 701 
Si, 31,075 

20,727 


7 00,668 
10,227 
1,22,46,602 
60 

11 , 11 # 


10,18,872 
10,406 
1,22 80,047 
4,530 
2,45,84') 


0 30,142 
14,122 
1 06 42 770 
1,887 


20,10,004 42,84 542 01,76,207 

10,100 13,146 10,202 

124,3,>,Q60 1,15 21,661 1,13,24160 

6,465 ISO 8,582 

1,61,652 71,294 2 73,76# 


62,826 
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Tabll X 

Product 

OuU 

1631 38 

1938 33 

1983 40 

1340 41 

1941 42 

IvNSditial SocdH Xotal ^ 

Ions 

10117 

11 221 

7 501 

r 14.0u0 

18,105 


Ba 

A> 55 86 1 

22,05,726 

2 07,421 

33,44,846 

54 05 Olb 

Odrstoi Seeds 

Tone 

42 070 

7,621 

40 437 

06,095 

20,044 


as 

01,00 037 

10,0j,622 

71,18,140 

1,18,73,181 

27,08,724 

Co^in or Cocomit Kernel 

Ions 

132 

00 

106* 

115 

135 


as 

44,863 

37,036 

37,851 

37,633 

46,476 

Cotton Seeds 

Tom 

5 006 

465 

1,801 

136 

264 


113 

3 07 238 

30,211 

3,65,286 

14,381 

20,402 

Groundnuts 

Tons 

610,370 

335,10 > 

648,601 

338,627 

304,309 


Es 

8 03,20,631 

0 02,72,111 

7,10 01 488 

4?D6 34,651 

4,83 43,668 

Xlnsced 

'Joas 

236 533 

318,344 

210 212 

237,700 

•266,810 


as 

3 60 70 085 

4,40,45,275 

3,17,60,046 

® 08,76,068 

8,00,08,485 

31owa or Mo^v^a Seeds 

Tons 

22 

43 

11 


lU 

4,403 

6,032 

29 


4,233 

JUustard Seeds 

Ions 

2,514 

2 613 

• 2,005 

4,235 

602 


Ks 

4 30 015 

4,17 055 

6,65 158 

9,55,771 

1,15,44a 

Kape Seeds 

Ions 

SI 016 

11,734 

21,705 

34,036 

34,405 


Bs 

46,42,741 

15,81,036 

32,77,344 

46,01,543 

4b,61,781 

Sesflmum (2’i2) Seeds 

Tons 

10 126 

7,650 

3,502 

3,875 

8,630 


Bs 

10,18,280 

14,80,651 

7,48,780 

6,01,070 

14,25 760 

Xallow and Stearin (Includ 







lag grease and animal fats) Cwt 

6,201 

6,105 

4,881 

8,316 6,'8b6 


As 

1,46,132 

1,41,463 

1,40,812 

2,17,785 

1,40,160 

^ax6bofall]clzid8(oxclndizig 

Paraliln and Candles) 

Owts 

8,708 

6,605 

8,106 

3 060 

6,527 


B» 

2,16,177 

1 85 848 

1,80,006 

2,73,886 

6,76,122 


Table XI 

Figures of Re-Exports of Foreign Chemicals and Chemical pre- 


Product 

Pn« 

1087 38 

1938 39 

1939 40 

• 

1941 42 

-ChemloalB and Ohemloal 

Brspaiatious 

Cwts 

— 

— 

— 




Bs 

2y45,04G 

1,46,060 

2,50,416 

6,66,606 

9,70,609 

Brags and Medicines 

Owts 

— 

— 

— 

— 



Bs 

6,65,844 

5,76,345 

6,86,801 

7,96,808 

4,00,603 

Dyeing and Tanning Bub 

stances 

Owts 

— 

umm 1 

— 

— 

_ 


Bs 

6,S8>717 

5,84,361 

6,64,218 

0,28,030 

10,72,190 

'Dums and Beslns 

Owts 

21,404 

?4,804 

28,171 

18,046 

4,08,413 

24,608 


Bs 

4,27,062 

4,34,632 

4,76,660 

0,88,378 

■poppor 

owts 

2,640 

1,908 

1,963 

788 

1,303 


BS 

1,22,706 

88,001 

1,05,016 

76,461 

1,87,129 

Lead 

Owls 

446 

212 

400 

64t 

688 


Bs 

13,211 

4>688 

17,648 

13,628 

18379 

Tib 

Owts 

1,026 

8,261 

870 

69 

160 


Bs 

■32,618 

1,41,274 

62,208 

18,117 

32,890 
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-conid 

1942 43 

1948 44 

1044-46 

1946 46 

1946 47 

1947 48 

1948 49 

12,653 

O ,!!! 

8,5 n 0 

15 >22 

10.021 '» 

8,773 

9 227 

11,26,800 

26,82 020 

44,24,844 

1,24,56 968 

06.01 622 

68 00 1 92 

66,42 067 

28,598 

14 230 

0,864 

6,831 

6.701 

4,951 


60 02,068 

58,1^ 607 

19,91 642 

16,07 211 

26,48,224 

27,72 888 


201 

79,577 

478 

7 

1,423 

426 

321 

70 

85 

03,354 

101 

90,769 

1 

40 272 

3 44 702 

77,336 

88,108 

25 517 


360 

257,023 

240,875 

214,063 

190,690 


56,363 

38 272 

6,12.63.209 

8,21,80,606 

0,30,68,689 

6 07,81, o 63 


3 73,73,211 

3 13 22 049 

100,700 

so 662 

92 333 

166,304 

52,122 

00 861 

25 024 

8,10,08,292 

1,10,06 074 

2,73,67.770 

5,83,51 306 

2 64 60,360 

3,80 as 337 

1 36 04,276 

60 

42 


22 

20 

510 

728 

10,083 

9,063 


5 580 

27,284 

2,00 316 

3,68 03 o 

1,375 

443 

220 

483 

8 


187 

8,36 041 

1,64 818 

i.Oj.ogo 

1 06 400 

2 244 

250 

74,075 

36 204 

00 27 591 
10,229 

18 347 
a 7,14,108 
0,164 

10,881 

60,39,218 

1,316 

21,803 
86,80 628 
3,045 

2,404 

880 

33 

24 07,727 

21,26,084 

0,88,701 

17,68,306 

10.98,011 

8,71,216 

24 740 

2,828 

2 007 

349 

234 

202 

17 

88 

1,00 383 

1- 

4,387 

1,02,210 

22,631 

14 922 

15.389 

1, P "1 

8,817 

080 

760 

1,208 

3 142 

2 096 

2 967 

06107 

1,89,903 

1,47,340 

1,77,409 

6 26 404 

0 80 080 

6,31,281 


RE-EXFORTS 


parations and other 

products 

of mterest 

to the Chemieal Industry 

1942 43 

4043 44 

1944-46 

1946 46 

1046 47 

1947 48 

1948 46 


_ 




_ 



4,68,290 

1,20,417 

13,30,895 

12,49,803 

4,54,962 

2,32,328 

6,59 190 

— 

— 

— 

. — 

— 

— 

— 

4 96,490 

1,86,368 

1,60,086 

3,64 377 

16,2'>,209 

0,00,718 

5 71 no 











— 

1,65,447 

1,60,877 

4,26,366 

83,255 

7,27 280 

3,57,300 

24,40 356 

14,388 

2 307 

3,320 

0,910 

16 651 

5,484 

5,010 

8,37.311 

129 

77,868 

2,20,736 

12 

10,41,124 

12 65 848 
10,074 

3,37,076 

334 

3,16,883 

207 

81,363 

176 

3,031 

276 

40'646 

8,179 

1 

207 

6 j 4 

36,086 

1 04,180 
26 
1,856 

66,000 

9 800 

768 

22,867 

94 050 

11,279 

240 

7 

10 

6,02,714 

45,51,426 

l ,83 fS 8,544 

23,08,627 

70,067 

1,000 

2,000 
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T\hli XI 



Vwt 

1987 38 

1938 39 

1939 40 

1940 41 

42 

Ziu( 

Cwtfi 

J6 

23>) 

48 

373 

60 


TIB 

820 

3 830 

2 648 

11,310 

4,061 

Paints and Golotirs 

Owts 

2,572 

S457 

2 084 

6,180 

3,762 


Hh 

1,34 050 

1,42 011 

1,12,753. 

1,51,207 

1 64,330 

Salt 

Ton** 

28 

087 


5G2 

1,103 


lie 

1 743 

1)8,022 


SO, 009 

50 SOU 

AN axes of all liinds 

(e\ 






olndlcp Candles) 

Gwts 

137 

«51 

183 

66 

%1(.7 


Es 

0,256 

3 j02 

2 700 

2,149 

1,00,045 


Tarlp XII 


Products 

Unit 

1038 

1939 

1940 

1941 

1948 

Copper Ore and MatUo 

(Com) 

288,127 

300,024 

401,293 

381,440 

863 100 

Gold 

(Ore ) 

321 138 

314,516 

389 324 

385,030 

300,302 

Ilmenlte 

(ions) 

262 220 

237,886 

268,152 

129,040 

49,183 

Iron Ore 

(000 Ions) 

2,744 

8106 

8,104 

SlOi 

32 017 

Manganose Ore 

(000 Ions) 

008 

844 

869 


767 

Hica 

(Cuts) 

128 160 

189,768 

IjO 349 

184 634 

185 i»2 

Petroleum 

(000 galls ) 

87,083 

81 469 

90 689 

101,461 

97,736 

Salt 

(000 tons) 

1 638 

1,490 

1 040 

1,770 

1,802 







Tabie 

XIII 

Prodvcih 

Unit 

1989 

1940 

1941 

1942 

1943 

nice 

(000 tons) 

23,960 

26,715 

22 120 

26 331 

24,870 

IVheat 

(000 tons) 

9,061 

10 707 

10 027 

10,037 

11,082 

Other Cereals 

(000 torw) 

12,657 

18,272 

14,628 • 

13,446 

15,342 

Haw Sugar (Our) 

(000 tons) 

3,387 

4,661 

5 794 

4,371 

6 070 

Groundnut 

(000 tons) 

8,219 

8105 

3,702 

2,586 

2 868 

Cotton 

(000 bales, 4UU lbs ) 

6 051 

4,909 

6 080 

6,221 

4,702 

Jute 

(000 bales 400 lbs } 

0 738 

13172 

6 460 

9 047 

0,990 

Other Oil Seeds 

(000 tons) 

1872 

2 994 

2 075 

l,0a5 

2,084 

Rubber 

(million 11)8 ) 

82 

84 

34 

34 

87 



siAiisrics or iMj^oius, lxpokis and pboulchons 891 


— uonid 


1942 43 

1943 44 

*> 

1944 46 

1945 40 1946 47 1947 48 

1948 49 

78 

20 

4 




0,204 

5,020 

400 




J2147 

,540 

1,314 

1,038 

188 380 

1 0‘K) 

4 48 253 

1,40 o34 

1,97,200 

1,02,679 

47,608 79 832 

2,12,1)00 


18 

28 




310 

20 

73 

124 


106 

12 SOS 

% 

700 

1,625 

10,790 


03,140 

MINERAL 

productions 




194S 

1944 

1946 

1043 

1947 

1943 

789 

320,017 

329 32j 

3o2,712 

323 035 

— 


188,200 

108,300 

131 776 

171,704 


B7 780 

100 794 

172,086 

185,023 

253,409 

— 


2 364 

2 264 

2 408 

2 415 

— 

506 

371 

211 

253 

448 


160,581 

130,302 

128,313 

1 10,368 

121,08u 

— 

06 719 

07 463 

82 006 

76,752 

06,192 

— 

1,027 

1,8U5 

1 944 

2100 

1 515 
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1944 

1046 

1040 

1947 

1948 

1949 

30.041 

28,162 

20,072 

28,141 

10,584 

18 863 

0,741 

10,661 

9,038 

7,788 

6,264 

6 711 

14,088 

16,080 

13,660 

12,048 

12,854 

— 

6,848 

6,481 

0,416 

6,a76 

5,803 

4,984 

3,82& 

3,866 

8,466 

3 492 

3,411 

SQ73 

0,259 

3,680 

8,630 

3 600 

2110 

1,760 

0,189 

7,701 

3,362 

1,658 

1 982 

““ 

1889 

1,050 

1 793 

1910 

1 007 


40 

36 

33 

37 

15 

~ 
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Table XIV 

INDUSTRIAL PRODUCTIONS 




InataUed 


Production 


Induatit/ 

hint 

Capantd 

1947 

1948 

1049 






(Jan Jan ) 

bulplimlr Acid 

Ihuiis tou» 

100 

(19 

80 

42 

buiierplioaphatei. 

Thous tons 

'Hi 

5 

21 

18 

Caustic Soda 

llious tons 

13 0 

1 S 

• 4 4 

2 8 

Soda Ash 

1 lions tous 

>1 

n 0 

28 2 

• 11 4 

CJilorIno Liquid 

IhoiiB tous 

2 

1 7 

1 8 

9 

Bleaching Foudor 

Thous tons 

8 

2 5 

2 8 

1 3 

Drugs (Tinctures and Qalenlcals) 

Thous galls 

7a0 

•f>00 

a22 

188 

Motels 






Aluminium 

ions 

) 000 

J 21j 

8,302 

l,jir2 

Vntlmonv 

Tons 

700 

2do 

380 

43 

Copper 

Tons 

7,000 

6,081 

u,843 

2 940 

Lead 

Tons 

7 200 

230 

028 

267 

Allays 

Ions 

SO 000 

10,0^8 

1d,668 

10,688 • 

Semi Manufactures 

Tons 

lO 000 

22,545 

28,166 

18 493 

Alcohol 






Industrial 

Power 

Million galls J 

20 

4 62 
2 20 

4 0 

3 oi 

1 6 

1 6 

Coal 

Million tons 

30 

lU 

20 7 

16 65 

Stool 

Thous tons 

1,281 

803 

884 

443 

Suit 

Million mds 

48* 

51 

04 

46 

Eaw Cotton 

Lakh bales 


26 

26 

12 

Sugar 

IbouB tuns 

1,400 

025 

1,000 

818 

Tei 

MlUlon lbs 

861 

551 

•841 6 

650 

Cement 

Thous tons 

2,118 

1,441 

1,610 

048 

Paper nnil Paper Board 

Thous tons 

110 

03 

98 

52 

Cigarettes 

Million Bos 

30,000 

18,880 

21,825 

9,886 

Matobos 

Tbons cases 

800 

620 

640 

310 

Soap 

Thous tons 

180 

80 

160 

43 

Class 

Thous tons 

ISO 

80 

70 

34 

Ceramics 

Thous tons 

30 

20 

28 

13 

Botyactorles 

Thous tons 

228 

176 

180 

102 

Bnamelwars 

Million pieces 

26 

8 5 

8 7 

3 6 

Jute 

Thout tons 


1,062 ^ 

1,091 

SS» 

Abraslyes 

Thous reams 

121 

40^6 

40 1 

13,6 



APPENDIX “C” 


ECONOMIC EFFECTS OF PARTITION OF THE 
COUNTRY 

Theic had been considerable changes in the industrial and 
economic allocations of the country since the division of 
siibcontment of India into the Dominions of Indian Union and 
Pakfl.tan on 15th day of August, 1947 The following figuies clenil> 
indicate the same 


Fartwulan 


Umt 


Indian Union Fakislan 3 ear of Lota 


1 loiASAltBA (1,571) (Ka-ihmlt 82) riiousandeq milto 

2 Food Cbops 
( a) Sloe 

Area under oultiietion 
(80 7) 

(11) Production (20 7) 

(0) Wheat 

(1) Area under cultlvatlou 
(36 0) 

(U) Production (0 0) 

(c) Other Food Crops 

(I) Aren under cultivation 
(103 7) 

(II) Pioduotlon (18 a) 

OTltEB CEOI’S 

(а) Cattau 

(I) Aren under cultivation 
(14 6) 

(II) Production (8 5) 

(б) Jvte 

(I) Aren under cultivation 
(2 06) . 

(II) Production (8 5) 

(«) Suga/rOim 

(I) Area under eulthatlon 

(3 8 ) 

(II) Production (6 i) 

(d) Tea 

^(1) Aren under culthation 
(830) 

(tt) Production (876) 


1,127 


286 


Ihouaandeq inllci 

58 1 

22 6 

1945 40 

Million tons 

18 » 

S 2 

194'> 46 

Million acres 

24 0 

10 i 

1045 40 

Million tone 

5 U 

S 1 

X945 40 

L 

Million acres 

9» 8 

7 1) 

1045 40 

Million tone 

10 0 

1 0 

1045 40 


Million acres 

11 i 

i J 

1045 40 

Mil lialea, 400 lbs laih 

2 1 

1 4 

1045 46 

Million acres 

0 Ot 

2 0 

1047-48 

MU bales, 400 lbs each 

1 7 

6 8 

1047 48 

Million acres 

3 2 

0 0 

1045-40 

Million tons 

4 u 

0 7 

1045 46 

1 

Xbonsand acres 

700 

lOQ 

1045-40 

MUllon lbs 

502 

73 

1045 40 
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C/nit 

Tmltftn Lnton 

Pakistan 

1 eat of Data 

(e) CnXlff 

(0 Arut uiulci ^niltiv ttlon 

(ili) nioiisand um s 

212 

* 

Xtl 

1045 46 

(ii) Pioductioji ( )6) 

Million lbs 

'll) 

xV« 

lOia 46 

(/) Tahaceo 

(1) \rca muloi tuUi\oH<»n 

a 2) 

Million acres 

1 0 

0 2 

1045 10 

(il) Froduciiou (0 4) 

Aniliou tons 

n t 

n 1 

1045 4b 

(q) JWhber 

(i) Aica iindor cultltutlon 
(1<8) 

rhousund lines 

168 

• 

ysi 

10«7 

(10 Production (<|7) 

^n11ion lbs 

37 

mi 

1047 

{h) 0%l Sudn 

(i) Area tind«r oultnAtlon 

(24 S) 

Ihoiisaucl acres 

23 0 

1 il 

1045 46 

(11) Production (5 3) 

Million tons 

> 0 

0 3 

I94u 46 

PowFB anh ECTaiQy 

(u) InstMed Oapaeitv 

(1) Stenm 

Ihousiind kilowatts 

C24 

60 

1644 

(11) 011 

ibouaaud kilowatts 

'll 

27 

1244 

^044 

(Ul) Hvdro 

'Rionsand kllowatta 

400 

10 


iotel 

1,184 

96 


ih) OeneruUd Units 

(1) &tcam 

MllUon 1 ilow att hours 

1510 

117 

1044 

(11) 011 

Million Ulou att hours 

107 

48 

1044 

(111) Hjdro 

Million kllon ntt hours 

2 038 

16 

1044 


Potal 

3,001 

180 


iNDUSlltlAL AliLOO VTIONS 

(a) MtUa and Factories 

Cotton Mllla 

Kuinbci 

40) 

16 

1046 47 

Tute 

Nnmbcr 

113 

xVff 

1046 47 

Sugnx Mills 

Number 

Ida 

10 

1946 47 

Iron and Stool Mills 

Nomboi 

18 

mi 

1046 47 

Coment Factories 

Number 

18 

6 

1946 47 

Fapoi Mills 

Number 

16 

xVll 

1046 47 

Gloss Works 

Number 

170 

4 

1946 47 

(t) Minerals 

Coal 

Lakli tons 

260 

2 

1047 

Petroleum 

Eakh gallons 

652 

211 

1047 

CIhroraite 

Thousand tons 

21 

22 

1646 

Copper Ore Uottee 

Thousand tons 

323 

xVri 

1047 

Iron Ore 

Thousand tons 

2,416 

mi 

1047 

Manganese Ore 

Thousand tons 

448 

m 

1047 

MlOa 

Tons 

6 064 

mi 

1047 



APPENDIX “D” 


WHAT MANKIND OWES TO CHEMICALS 

A TLw of the mdustiies mentioned below would clarify how 
the present industrial achievements aie dependent on chemicals 

1 Agffctdture Plant nutrients and fertiliser* , Manures 
aHji composts , Biochemical and photo-synthetic reactions, etc 

2 Bmldtng Materials, Mortars and Cements Bricks and 
tile-makmg , Plasters, limes, distempers, paints and varnishes , 
Cements portland; white and coloured , Waterproofing cements , 
Ferro-concrete, etc 

3 Ceramics Pottery, porcelain, stoneware and ciockeiy , 
Glass and glasswares and glass bangles , Enamels , Refractories , 
Thermocouples, etc 

» Coal and Coal Tar Products Gaseous fuck, producer 

gases, gaseous condensation products, ammoniacal liquors and 
chemical products , Coal tar distillates , Coke and coking pioducls , 
Coal tar intermediaries , Coal tar dyes , Chemical products , 
Asphalt, bitumen and pitch, etc 

5 Commercial Gases Carbon dioxide and aerated waters , 
Acetylene and welding jobs , Fixation ot nitrogen , Oxygen , 
Anhydrous ammonia , Sulphur dioxide , Freon gas , Liquid air , 
Liquid chloiine, etc 

6 Disinfectants, Antiseptics and Preservatives Sohd dis- 
infectants , Naphthalene, DDT , Disinfecting fluids , Insecticides , 
Fungicides 

7* Drugs and Medicines Drugs natural and synthetic , 
Patent and proprietary medicines and preparations , Galenicals , 
Pharmaceutical chemical products , Essential oils , Vitamins and 
hormones 

3 Food and Nutrition Products Bread making and bakeiy , 
Flour milling and starch making , Dairy products , Sugar , Con- 
Jcftionoij and ctiocoI<il(* , Ca' iiLig and fruit preservation , Syrup 
.audrtsquasheS ,'Cold storage, refrigeration, ice making, ice cream, 
ice candy , Brewing, ajLpohols, wine, spirits Mmeral waters , Salt 
and table salt , Edible oils and fats , Hydrogenated oils and fats 
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y E/ecii ontih and Aiomti Enagy Atomic ciici gy, atom bomb 
and elettronic®, X-Rays, cosmicrays, ladioactive elements, alpha, 
beta and gama ray^s , Television, photo-electric ce^s, wiieless 
transmitteis aifd receivers, emission tubes and valves 

JO Forest Products Timbei, teak wood, etc , Stiuctuial 
wood , Fuiiiituic , Herbs and plants 

11 Heavv Chemicals and, Technical Products Basic 
chemicals and raw matenals , Mineral acids and allied products , 
Alkalis and alkaline salts , Miscellaneous chemicals , Fuie chemicals 
and analytical reagents 

12 Hides and Leather Goods Preservation of hide , Leather 
tanning , Leathei dyemg , Finished leather goods 

18 Match Industry, Pyrotechnic and Explosives Matches , 
Fireworks , Explosives (imlitary and industrial) 

14 Minerals and Metals Prospecting and mmmg , Ore 
dressing and concentration , Mineral grmding and pulvexismg , 
Metallurgy oxidation, reduction and fusion processes , Ext racti on 
and rcfmmg , Metals and alloys , Electrometallurgy and dlectro- 
plating 

15 Perfumery, Cosmetics and Toilet Preparations Per- 
iumes and flavours , Face powders, talcum powders, face creams, 
hair oils, brilliantinc, hair removing preparations. Dental pre- 
parations , Medicmil preparations 

16 Petroleum Products Aviation spirits , Motor spirits , 
Kerosene oil , Diesel oil , Furnace and luel oil , Lubricants and 
greases , Petroleum jelly , Waxes 

# 

n Photography Raw film and celluloids , Photographic 
chemicals , Devclopmg and fixmg , Printing and exposures ,* 
Flaslihght photography 

18 Plastics and Synthetic Resin Moulding resin. Plastic 
products, Synthetic nory. Synthetic resin, Cellulose plastics. 
Lac resms 

19 Rubber Latex rubber pioducts. Moulded rubber 
products , Rubber shoe soles and heels, canvas shoes, gum boots , 
Waterproofing matenals and rubber sheets , Rubber tyres, tubes 
and tonga tyres , Mill accessories. 

20^ Pulp and Paper Pulp paper making , Paper board and 
straw board , Newsprint and printmg 
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21 Soaps and Other Products Washing soaps , Toilet soaps , 
Shaving soaps , Medicated soap , Soft soaps , Glycerine refining 

22 Transpott and Commumcatton Telephot^p and telegraph 
communications and batteries, Electricity and powei plants, 
thermal stations , Railways , Road transport 

23 Textiles Cotton textiles, Woollen, Silk and ait silk. 
Cellulose derivatives and rayon , Bleachmg, dyemg, prmting, 
finishing processes , Dyestuffs , Textile auxiliaries 

24 Whter Supplies and Sanitation Water treatment , 
Stfvvage disposal , Public health and vaccination centres , Pests 
and rat killers 

25 Miscellaneous Works Ink making, writmg inks, fountain 
pen inks, printmg mks , Lithography and engravmg , Crayon 
and school chalk , Pamters’ materials (water and oil colours) , 
Tobacco and cigarette mdustry , Waxes and candle making , 
Laundry mdustry, cleanmg, washing of fabrics , Dry clcanmg ol 
fabrics, cotton, silk, woollen , Cleansmg powders , Industrial salt 
reflJtlftg, Shoe polishes , Leather dressmgs , Oil cloth and linoleum , 
Electrical mdustry , Incandescent gas mantles 
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A 

.Vbiii'ii\LS 14, 25J 
A.poiie iioid, 13l 
4(i3'hc 1 C sins, 300 
Ailliesii cs and cements, 330 
Vgncultuio and futiliseia, 330 
Agrieultuial piocluots, 7b 
Agutiiltuial pi eductions, 390 391 
Alkali giouji, 117 
Vlkyd rcsiiis, 299 
Alloys and metal, 314 
Alum jiotash, 110 
Aluminium siilplintt, 108 
Ammonia, anhydrous and aqueous, 
142 

Ammonium cbloiide, 203 
Ammonium mtratt, 20S 
Ammomum phosphate, 212 
Ammonium sulphate, 201 
Analytical icagonts, 218 
Andalusito, 44 
Annual excreta, 193 
Animal product, 223 
Anodes and plating chemicals, 2S5 
Antimony, 16 
Application of plastics, 303 
Arsemo 17, 

Aitoraesia, 231 

Asbestos, 18 

Atomio energy, 245 

Auxiliaries, textile and dyestufi, 266 

Auxilianes mordants, 271 

B 

Barium compounds, 144 
Barium mineials, 19 
Barytes, 19 
Batteries, 244 
Bauxite, 20 
Bentonite, 22 
Bqrvl, 22 

Blasting explosives, 276 


B1 isting gel itinc 278 
Bleach aids, 273 
Bloiohing powder, J48 
Blood manure, 194 
Blue vitno), 114 
Bone meal, 210 
Borax, 151 
Bone sold, 151 
Bucks, 310 

0 

Bionzmg solutions, 258 

Cafioine, 231 

Calcium oaibonate, 153 

Calcium 001 bide, 152 

Calcium chloride, 154 

Caloium oyanamide, 209 

Caloium mtrate, 208 

Canning, W & Co , Products, 257 

Carbohe acid, 224 

Carbon black, 155 

Carbon dioxide, 157 

Carnohto, 176 

Caitridges, 283 

Castoi seed, 86 

Caustic potash, 129 

Caustic soda, 117 

Celluloid, 261 

Oellnloso acetate, 301 

Cellulose mtrate, 301 

CellnloBO derivative plastics, 301 

Cements, 312 

Cements and adhesives, 330 
Chemical glassware, 312 
Chemical pigments, 287 
Chemical stoneware, 313 
Chemicals and dyostuSs, 332 
Chemicals and plastics, 293 
Chemicals, analytic^ reagents, 218 
Chemicals, cleaning, 254 
Ohemioali, oxplo&lve, 275 
Chemicals, fine, 216 
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f linmicttla, lit at s 98 
C'htniirals imHulliiit-ous, HJ' 
CUeiiUpnls, plaUng 25=i 
CluiniLfilR, photngrajjlut 2S9 
Chemioals, piekUng, 254 
Oheinioiils icquiitd in uidnstiies, 329 
» Chlorine, 148 
Chloio componudR 235 
Chrome gret n, 287 
Chiome orange 287 
Chiomo yellow, 287 
Chromium stePl, lib 
Cliromjte, 23 
Cituo acifl, 131 
Clays, 24 
Coal, 26 

Coal and coal tai pinduots, 221 

Coal tar distillates, 221 

Cobalt, 27 

Codeine 231 

Coffee, 83 

CdfUlMbite. 28 

Common salt 28 

Copper, 31 

Copper sulphate, 1 14 
Corundum, 15 

Cosmetics, perfumes and toilet pre 
paratioiis, 337 
Cotton, 79 

Crops, food giaiii, 77 

Crops, industrial, 79 

Crops, stimulant, 82 

Crops, foies* 84 

Crops, essential oils, 88 

Crops, fruit, 88 

Crops, heibal, 88 

Crops, vegetable, 88 

Crops, oils, 85 

Crops, wild plantation, 89 

Cruiokshank Ltd , products, 257 

D 

DeSiamg ag«J»ts, 273 
Developers, 262 „ 

BSBifends, IS, 33 

Distillates of wood? 2^ 


Disinfectants, imports of, 224 
Driers 290 
Drugs, 223 
Dijingoite 288 
Duriron, 315 

Dyestuffs and textile atuibaiics, 26b 
Dyes coal tai, imports of, 268 
Dynamite, 278 

E 

Economic eflcots of Partition, J93 
Eleotrioity, Production of, 9b 
Electiochemical Industries (Alajor) 
246 

Eleotrotbermio fninaocs, 249 
Electroplating, 251 
Electrolytic products, 238 
Electrolytic products fused 242 
Electrothorinal products, 243 
Electrometallurgical products, 241 
Eleotromcs and atomic cnoigj, 245 
Eleotrochcmistiy of gases, 244 
Eleotrolydao oudation and reduction, 
243 

Eleotrolyais of watei, 238 
Eleotrodeposition, 240 
Eleotiorefining, 240 
Eleotrowinning, 240 
Emery, 15 
Emetine, 230 

Emulsions and emulsiliers, 273 
Ephedrine, 231 
Ephedra herb 231 
Epsom salt, 1 15 
Esters and acetates, 235 
Etliyl acetate, 235 
Ethyl alcohol, 235 
Explosives, blasting, 276 
Explosues, chemioals, 275 
Explosives, harmless, 281 
Explosives, military, 275 
Explosives, niisocllaiioons 283 

F 

Eelspar, 35 
EerJous aulphate, 112 
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li’oi tiliHera iiiclutling unmoiiiuui iftUg, 
190 

I'llms ijliotogiiplm- 21b 
hiiio chcuiicalB, 21b 
Fino clieiiiicalg, m^lustridl 2U'> 
Fimahiiig iirgcnts, 274 
Fiipwoiks, 281 
ITixing agents, 263 
'Fluorite, 35 

Food products aiidlieveragt ]ndusti 3 , 
338 

Formaldehyde, 1 59 
Forest crops, 84 
Foiinic acid, 160 
Fuel, powei and eneigy, 90 
Fullei’s earth, 36 
Fused qiiaitz, 63 

G 

tlallie acid, 139 
tJarnot, 15 
Gaseous fuels, 95 
Gelatine dynamite, 278 
Gehgmte, 278 

Glass, ceiamics porcelain, pottery, 340 

Glaubei ’s salt, 1 1 1 

-Glyoeiine, 161 

Gold, 37 

Grajihite, 39 

-Gum ream, 289 

Guncotton, 279 

Guiipowdeis, 277 

Gypsum, 40 

H 

Hydrochloric aoid, 103 
Hydrogen peroxide, 162 
Hydrosulphite of sodium 181 
Hypo, 184 

I 

llmenite, 70 

Imports of dyeing and tanning subs 
tances, SyO'S?! 

Imports of explosives, 376>377 
Imports of government stores, 382 383 


Impoi ts Af heavy chemicals, 3bb>367 
Impel twfc licmieal products, 378 379 
linpoits ol dings ind medicines, 
374 375 

Tmpoits of punts niwl painters’ 
materi'ils, 374 375 
Imports of maiiurts, 372 373 
[ndiistiial productions, 392 
Inks, poiitils, 342 
Iteiisifiers, 263 
lion Ore, 41 
Iron sulphate, 112 

JuU, 80 

K 

ICier boiling agents, 273 
Kyanite, 44 

L 

Labour welfare, 317 

Laboratory analytical leagents, 216 

Lead, 45, 314 

Lead, acetate, 163 

Load, red, 166 

Lead, white, 166 

Lead, paints, 166 

Leather and tanning industry, 343 

Level dyeing agents, 273 

Lime, 164 

Limestone, 46 

Linseed, 86 

Linoleum and oil doth, 345 
Litharge, 166 
Lithium, 47 
Lithophone, 168 

M 

Magnesite, 48 
Magnesium carbonate, 169 
Magnesium chloride, 169 
Magnesium sulphate, 115 
Manganese, SO 
Manures organic, 193 
Manures Wood, 194 
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Alateiials ol coustiuotion, 

\Iiitclits, explosives anri pyr''t(.ohiiit, 
fiioivoiks, 34 “i 
Mertcrismg agents 274 
Moioury, 13 

Wothyl alrohol, 235 
rljietals and alloys, 314 
Motol industry, 347 
Mica, 51 
Mild steel, 308 
Minerals, 13 
Minerals and ores, 13 
Mmeials fertiliseis, natuial, 213 
Mineral pigments, 55 285 
Mineiol productions, 390 391 
Monazite, 53 
Monel metal, 316 

•^Mordants and textile anxiliarios, 271 
Moiphine, 231 

N 

Naphthalene, 222 
NaShiHi mineral fertihsers, 213 
Nickel, S3 
Nitric acid, 106 
Nitrogenous fertilisers, 201 
Nitroglyoonne, 277 
Nnx vomica, 231 
Nylon resins, 300 

0 

Oohres, 55 
Oil cakes, 194 
Ores and numerals, 13 
Oxalic acid, 135 
Oxidation, electrolytic, 243 

P 

Paints and varnishes, 284 
Paints, varnishes and lacquers, 348 
Paints dry, 284 
Paints ready mixed, 284 
Paper and pulp industry, 351 
Partition, e-onoin’i, efEects of, 393 
[’Ltrolcnm, S7 


Phosphate itrtihseis, 209 
Phosphate mineral, 209 
Phosphorus, 172 
Phosphoric acid, 172 
Photographic ohenypals, 259 
Photograpliio industry, 355 
Piokhng chemicals, 254 
Piciio acid, 279 
Pigments and colours, 284 
Pigments mineral, 55 
Pigments natmal, 55, 285 
Pigments artifioial, 287 
Pigments, uses of, 285, 286, 287, 288 
Plastei of pans, 171 
Plasties and ohemicols, 293 
Plastics, apphcations of, 303 
plasties and synthetic icsins, 156 
Plasticiser*) and diiers, 290 
Plating ohemioals, 255 
Potash fertilisers, 212 
Potassium bichromate, 145 
Potassium carbonate, 129 
Potassium chlorate, 177 
Potassium chlonde, 176 
Potassium cyanide, 158 
Potassium hydroxide, 129 
Potassium metabisulphite, 171 
Potassium muriate of, 176 
Potassium nitrate, 179 
Potassium permanganate, 179 
Potassium salts, 60 
Preservations, 264 
Pyrethrin, 231 
P3'retluum extract, 231 
Pyrogallio acid, 139 

Q 

Quartz, 15, 63 
Quartz stone, 63 
Quartzite, 63 
Quinine, 228 

R 

Badium, 59 
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Bed ocliie, 286 
Keduction eleotrolvtics 248 

8 

Sabcylit luitl, 136 
Salt coiuinon, 28 
Saltpctroj 60 
Sand, 63 
Sandstones, 13 
Santonin, 231 
iSdLmanito, 4-4 
iSilien 63 
Silver, 62 
Sizing agents, 272 
Slates, 64 

Soaps and detergent, 338 
Soap stone, 66 
Soda ash, 122 
Soeliiun noetntc 180 
Sodium biearboiinte 125 
Sodium biehromate, 145 
Sodium bisiilplute, 182 
Sodium carbonate, 122 
.Sodium ohlonde, 28 
Sodium Gompounds, 28 
Sodium hydiosulpbite, 181 
(Sodium hyposulphite, 184 
Sodiiiin metabisulpliite, 171 
Sodium mtiate, 207 
Sodium salts, 28 
Sodium silicate, 129 
Sodium sulphite, 182 
Sodium sulphate. 111, 182 
Sodium sulphide, 126 
Sodium thiosulphate, 184 
Solvents and thinners, 290 
Solvents for printing, 274 
Stearic acid, 137 
Stone slabs, 310 
Strontium, 65 
Strychnine, 231 
Sugar cane, 80 
Sugar industry, 360 
Sulpha drugs, 233 

Sulphides-, sulphates and sulphur, 67 
Sulphouated oils, 273 
Sulphur, 67 


Suli>liui|(., If id, 98 
Snpoi|^iaBph,itia, ill 
Syiithiiic diiigB, 231 
SynthotK rosini, 317 

T 

Tale, 66 

Taniuo aeid, 139 

Tantahto 28 

Tartune acid 140 

Ton, 82 

Tea waste, 231 

Textiles auxiliaries, ^66, 271 

Textiles indnsti j , 360 

Tluniieis and solvents 290 

Tm, 69 

Titanium, 70 

Titanium ore 70 

Tobacco, 83 

Toners, 263 

Trinitrotoluene, 279 

Tungsten, 71, 

U 

Uranium, 59 

V 

Vanadium, 72 
Varnishes and paints, 284 
Vinyl lesins, 298 
Vitamins and hormones, 231 
Vitamins A, 232 
Vitamms B complex, 232 
Vitamins C, 232 

W 

Watei treatment, 363 

What mankind owes to chemicals, 395 

White lead, 166 

Wood, distillation products, 220 
Wood, materials of construction, 309 

Y 

Yellow ochre, 286 

Z 

Zino, 74 

Zinc chloride, 186 
Zme oxide and zme salts, 186 
Zino oompouuds, iilports, of 148 
Zfroon, 74 



